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REPORT  OF  THE  SECRETARY  OF  FINANCE  AND  JUSTICE. 


Department  of  Finance  and  Justice, 

Manila,  September  1,  1906. 
Gentlemen  :  I  have  the  honor  to  submit  a  report  on  matters,  leg- 
islative and  executive,  pertaining  to  the  department  of  finance  and 
justice  in  the  Philippine  Islands  during  the  fiscal  year  1906.  Re- 
ports from  this  office  have  heretofore  covered  not  only  the  fiscal  year, 
but  some  months  subsequent  thereto,  for  the  purpose  of  bringing  the 
reports  down  to  as  late  a  date  as  practicable.  The  governor-general 
having  directed  that  hereafter  reports  shall  cover  fiscal  years  only, 
this  report  and  subsequent  ones  will  be  made  accordingly. 

ADMINISTBATION  OF  JUSTICE. 

The  work  of  the  higher  courts  throughout  the  islands  has  been  sat- 
isfactorily carried  on  during  the  year,  regular  terms  being  held  in  all 
cases  at  the  times  and  places  fixed  by  law,  and  special  terms  at  such 
times  and  places  as  might  best  promote  the  interests  of  justice  and 
the  convenience  of  litigants. 

The  amount  of  criminal  business  continues  to  bej  as  heretofore, 
largely  in  excess  of  the  civil  litigation.  It  is  believed,  however, 
that  after  the  present  jear  the  amount  of  criminal  business  will 
materially  diminish,  owing  to  the  prevalence  of  good  order  through- 
out the  islands  and  the  almost  total  extinction  of  ladronism  from  the 
great  island  of  Luzon. 

The  supreme  court  is  still  largely  in  arrears  in  its  work.  There 
were  pending  in  that  court  June  30,  1906,  425  civil  and  482  criminal 
cases,  making  907  cases  then  undisposed  of.  During  the  year  the 
court  disposed  of  about  550  cases,  so  that  it  is  apparently  nearly  two 
years  in  arrears.  It  should,  however,  be  remarked  that  many  of 
the  cases  undisposed  of  have  been  heard  and  are  only  awaiting 
decision.  Many  others  are  old  cases  that  probably  never  will  be 
heard,  but  will  ultimately  be  otherwise  disposed  of. 

There  were  pending  in  the  courts  of  first  instance  in  the  city  of, 
Manila  at  the  close  of  the  fiscal  yea^  918  cases,  civil,  criminal,  andj 
customs  appeals,  125  of  which  were  criminal  cases,  the  practice  hav-] 
ing  been  to  dispose  of  criminal  cases  in  preference  to  civil  ones,  so 
as  to  avoid  the  long  confinement  of  prisoners  awaiting  trial.  Many 
of  the  civil  cases  are  matters  of  administration  and  are  awaiting 
the  closing  of  estates^.  These  courts  have  not  kept  abreast  of  the 
business  during  the  yeai*,  there  being  at  the  end  of  the  year  213  more 
civil  cases  and  one  more  criminal  case  than  on  June  30,. 1905, 
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In  all  the  courts  of  first  instance  of  the  islands,  outside  of  the 
city  of  Manila,  there  were  pending  at  the  end  of  the  fiscal  year 
2,555  civil  and  1,271  criminal  cases.  During  the  year  the  courts 
disposed  of,  by  decision  or  dismissal,  1,995  civil  and  4,202  criminal 
cases. 

The  court  fees  collected  in  the  supreme  court  during  the  year 
amounted  to  ^10,157.43 ;  the  fees,  costs,  and  fines  imposed  in  the 
courts  of  first  instance  during  the  year  amounted  to  P198,599,20, 
and  the  fees  in  the  court  of  land  registration  to  ^39,914.78.  The 
amount  collected  for  f'es,  fines,  and  costs  in  the  courts  of  first 
instance  during  the  year  is  very  largely  in  excess  of  that  collected 
in  prior  years,  due  to  the  fact  that  during  the  past  year  the  clerks 
of  courts,  under  administrative  orders,  have  been  much  more  dili- 
gent in  the  collection  of  the  costs  imposed,  and  the  above  statement 
includes,  more  or  less,  costs  imoosed  during  previous  years  and  col- 
lected during  the  past  year.  These  figures  include  the  sums  collected 
in  the  city  of  Manila. 

There  has  been  some  complaint  that  native  attorneys  have  not 
yet  adjusted  themselves  to  the  method  of  preparing  cases  for  trans- 
mittal to  the  supreme  court  by  bills  of  exception,  as  provided  in  the 
code  of  civil  procedure,  and  the  secretary  oi  finance  and  Justice  has 
requested  the  judges  of  the  supreme  court  to  make  suggestions  as 
to  amendments  of  existing  law  in  regard  to  methods  of  carrying 
cases  from  courts  of  first  instance  to  the  supreme  court  should  the 
judges  be  able  to  recommend  any  system  that  would  be  more  simple 
and  easily  understood  than  the  present  one.  The  present  code  has 
been  in  operation  for  nearly  five  years,  and  experience  has  enabled 
the  judges  of  the  supreme  court  to  determine  whether  any  amend- 
ments in  the  respect  referred  to  are  desirable.  Up  to  the  present 
time  no  proposed  amendments,  agreed  to  by  all  the  judges,  have 
become  available,  and  it  is  doubtful  whether,  in  view  of  the  deci- 
sions that  have  already  been  made  on  the  subject  of  bills  of  excep- 
tion, and  the  greatly  increased  facility  of  Filipino  lawyers  in  adapt- 
ing themselves  to  the  provisions  of  the  law  have  not  rendered  changes 
of  the  law  undesirable.  No  recommendation  upon  that  subject  is 
made  at  this  time,  as  it  is  deemed  undesirable  to  change  the  proce- 
dure which  has  become  fairly  well  understood  unless  flie  judges  of 
the  supreme  court,  after  five  years'  experience,  are  able  with  sub- 
stantial unanimity  to  suggest  amendments. 

The  work  of  the  supreme  court  could  be  largely  diminished  by  sur- 
rounding appeals  to  it  with  more  rigid  requirements,  but  inasmuch  as 
questions  of  fact  in  the  courts  of  first  instance  and  other  courts  of 
analogous  grade  are  determined  by  a  single  judge,  without  the  inter- 
vention of  a  jury,  it  has  from  the  be^nning  been  deemed  wise  to  make 
the  entrance  to  the  supreme  court  by  way  of  appeal  fairly  easy,  so 
that  important  questions  of  fact  can  not  be  determined  finally  by 
a  single  judge.  Under  the  present  system  it  is  not  difiicult  to  secure 
revision  of  questions  of  fact  as  well  as  of  law  by  the  supreme  court, 
whereby  the  judgment  of  seven  trained  lawyers  is  invoked  to  review 
the  findings  of  a  single  judge  with  much  more  liberality  than  ordi- 
narily prevails  in  the  United  States.  This  liberality  is  necessary, 
because  a  question  of  fact  in  the  courts  of  the  United  States  would 
ordinarily  be  determined  by  a  jury.  The  system  existing  in  the 
islands  in  this  respect  follows  the  former  procedure  under  Spanish 
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regime,  and  it  is  believed  there  is  little  danger  that  an  error  can  inter- 
vene when  all  the  questions  of  a  case  may  be  finally  reviewed  by  seven, 
eminent  judges.  I  think  it  is  practically  the  unanimous  judgment 
of  all  who  are  familiar  with  the  local  situation  that  the  prevailing 
system  is  far  better  adapted  to  conditions  existing  in  the  islands  at 
the  present  time  than  would  be  any  system  that  could  be  devised 
involving  introduction  of  jury  trials. 

THE  JUSTICE  OF  THE  PEACE  SYSTEM. 

As  was  stated  in  the  last  report  from  this  office,  the  justice  of  the 
peace  system  has  been  subject  Ut  great  criticism,  mainly  because  of  the 
abuse  of  power  by  justices  of  the  peace  and  the  absence  of  any  direct, 
efficient  control  over  them.  After  very  full  consideration  and  con- 
ference with  the  judges  of  the  supreme  court  and  other  judges  and 
lawyers  the  justice  of  the  peace  system  was  materially  changed  by 
act  No.  1450,  passed  February  3,  1906.  Since  the  enactment  of  that 
law  few,  if  any,  complaints  have  come  to  this  office  in  regard  to  op- 
pression by  justices.  Under  this  law  appointments  of  justices  of  the 
peace  are  made  for  a  period  of  two  years,  from  lists  furnished  to  the 
governor-general  by  the  judge  of  the  court  of  first  instance  of  each 
judicial  district.  The  judge  of  the  court  of  first  instance  is  also 
given  supervision  over  justices  within  his  district,  and  it  is  made  his 
duty  to  call  a  meeting  of  the  justices  in  each  province  at  the  pro- 
vincial capital  at  least  once  a  year  for  the  purpose  of  discussing  ques- 
tions relating  to  the  administration  of  their  office  and  of  instructing 
them  in  the  performance  of  their  duties.  In  case  of  complaint 
against  a  justice  it  is  the  duty  of  the  judge  to  investigate  the  grounds 
01  complaint  and  report  to  the  governor-general  for  such  action  as  to 
him  may  seem  fit.  The  act  also  greatly  simplifies  the  procedure  in 
justice  courts,  a  reform  that  was  most  necessary,  and  makes  it  prac- 
ticable for  a  man  of  good  judgment  and  sense  to.  perform  the  duties 
of  the  office  without  unreasonable  burden  and  in  a  satisfactory  man- 
ner. The  fees  were  also  increased^  so  that  the  best  men  in  each  com- 
munity can  afford  to  accept  appointment.  One  abuse  that  had  for- 
merly existed  was  for  justices  to  issue  warrants  of  arrest  for  defend- 
ants residing  in  remote  provinces,  and  to  cause  them  to  be  arrested  and 
brought  to  the  municipality  in  which  the  justice  presided.  This  was 
an  instrument  of  oppression,  often  used  for  the  purpose  of  revenge. 
The  act  referred  to  prohibits  the  execution  of  a  warrant  for  arrest, 
issued  by  a  justice  of  the  peace,  of  persons  residing  in  other  provinces 
unless  the  order  of  arrest  be  indorsed  by  a  judge  of  a  court  of  first 
instance  or,  in  his  absence,  by  the  prosecuting  attorney,  certifying 
that,  in  his  opinion,  the  interests  of  justice  require  that  such  warrant 
or  process  be  served  or  executed  anjnvhere  in  the  Philippine  Islands 
or  within  certain  designated  territory,  as  the  case  may  be. 

Tlie  present  law  is  beliei'ed  to  be  the  best  that  is  practicable  for  the 
present,  for  the  justice  of  the  peace  system  in  the  islands,  and  meet** 
the  approval  of  substantially  all  who  have  given  study  to  the  question. 
The  judges  of  the  courts  of  first  instance  are  devoting  themselves  dili- 
-^ently  to  promoting  the  efficiency  of  the  justice  coui-ts  over  which  they 
lave  supervision,  and  to  instructing  the  justices  in  the  proper  manner 
of  performing  their  duties.  The  mere  fact  that  the  justices  are 
brought  into  immediate  contact  with  the  judges  of  the  courts  of  first 
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instance  and  know  that  they  are  being  supervised  by  those  higher 
officials  is  a  potent  factor  in  securing  a  more  just  and  honest  perform- 
ance of  their  duties. 

COnRT   OP   LAND   REGI8TKATION. 

The  "work  of  this  court  has  gradually  become  more  and  more  impor- 
tant. It  has  now  been  in  operation  something  less  than  three  and  one- 
half  years,  and  its  business  during  the  past  year  has  been  steadily 
increasing.  Up  to  September  1,  1905,  the  total  number  of  applica- 
tions for  registration  of  titles  througli  the  court  of  land  registration 
was  1,(153,  while  the  total  number  at  the  end  of  the  fiscal  year,  June  80, 
1906,  was  2,467,  making  814  applications  received  during  the  last  ten 
months,  or  an  average  of  81  cases  a  month.  The  increase  is  due  to 
the  facts  that'  a  knowledge  of  the  land  registration  court  is  becoming 
more  jgeneral,  that  on  lands  set  apart  as  military  and  civil  reserva- 
tions it  has  been  obligatory  on  the  people  residing  thereon  to  register 
their  titles,  that  the  registers  of  deeds  have  been  more  vigorous  in 
explaining  the  law  to  the  people  in  the  provinces  and  in  assisting  them 
in  the  preparation  of  their  applications  for  presentation  to  the  court, 
and  that  the  sessions  of  the  court  have  been  more  numerous,  being 
held,  to  the  great  encouragement  of  the  property  owners,  in  nearly 
every  province.  The  814  applications  filed  during  the  last  ten  months 
of  the  fiscal  year  came  from  33  provinces,  representing  nearly  every 
province  in  the  islands.  The  value  of  the  property  represented  in  the 
applications  within  this  short  period  amounted  to  nearly  ^^10,000,000, 
and  the  value  covered  by  all  applications  made  since  the  organi- 
zation of  the  court  amounts  to  about  P30,000,000,  This  is  un- 
doubtedly a  more  rapid  progress  in  the  acceptability  of  the  system  of 
registration,  called  the  "  Torrens  system,"  than  has  been  shown  in  any 
other  countiy  during  the  earlier  years  of  its  inauguration.  Some  of 
tJie  applications  presented  cover  immense  estates,  occupied  in  several 
instances  by  thousands  of  people.  There  are  at  present  pending  in 
that  court  1,058  cases,  many  of  which  have  been  in  great  part  heard, 
but  final  determination  of  which  awaits  amendments  to  petitions,  fur- 
nishing of  plans,  and  further  evidence. 

The  attention  of  the  people  has  been  more  generally  called  during 
the  past  year  than  before  to  the  liberal  provisions  of  the  public-land 
act,  No.  926,  which  authorizes  persons  who  have  occupied  and  culti- 
vated lands  for  a  period  of  ten  years  to  secure  titles  to  the  same 
through  the  land-registration  court.  This  provision  is  being  avails! 
of  more  and  more  and  accounts  in  part  for  the  increase  in  the  number 
of  applications  during  the  past  year.  The  work  of  this  court  is  so 
important  and  lies  so  largely  at  the  foundation  of  such  real  pros- 
perity as  can  result  only  from  good  titles  that  the  increase  of  appli- 
cations is  a  very  encouraging  indication.  The  work  is  increasing 
so  rapidly  that  the  number  of  judges  available  for  use  in  this  court 
ought  now  or  in  the  immediate  future  to  be  increased. 

CRIMINAL   CODE  AND  CODE  OP  CRIMINAL  PROCEDURE. 

Owing  to  the  retirement  of  Governor-General  Wright  and  the 
absence  on  long  leave  of  Vice-Govemor  Smith,  there  has  been  on 
the  Commission  during  a  considerable  portion  of  the  year  but  one 
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lawyer,  and  it  lias  been  deemed  undesirable  to  complete  and  enact 
a  criminal  code  and  a  code  of  criminal  procedure  with  but  one  lawyer 
in  that  body,  and  this  important  legislation  still  awaits  enactment. 

CHANGES  IN  THE  PERSONNEL  OF  THE  COUKTS. 

Hon.  John  C.  Sweeney,  judge  of  the  court  of  first  instance,  city 
of  Manila,  resigned  on  March  29,  190f>,  and  the  vacancy  thus  created 
was  filled  by  the  promotion  of  Hon.  Charles  S.  Lobingier,  judge  of 
the  twelfth  judicial  district,  and  the  vacancy  thus  caused  in  the 
twelfth  judicial  district  was  filled  by  the  promotion  of  Hon.  Wil- 
liam F.  Norris,  judge  of  the  fifteenth  judicial  district,  and  the 
vacancy  thus  created  in  the  fifteenth  judicial  district  was  filled  by 
the  appointment  of  Hon.  Jos6  C.  Abreu. 

Judge  Abreu,  who,  prior  to  this  appointment,  was  assistant  prose- 
cuting attorney  of  the  city  of  Manila,  has  received  a  thorough  legal 
education,  not  only  in  the  Philippine  Islands,  but  likewise  in  the 
United  States.  He  speaks  English  and  Spanish  with  equal  fluency 
and  has  the  great  advantage  of  a  thorough  knowledge  of  both  Span- 
ish and  American  jurisprudence. 

There  was  a  vacancy  in  the  thirteenth  judicial  district,  caused  by 
the  death  of  Hon.  Warren  H.  Ickis,  which  was  announced  in  the 
fast  report  from  this  office.  The  vacancy  was  filled  on  March  26, 
1906,  by  the  promotion  of  Hon.  Ramon  Avancena,  who  was  a  judge  at 
large  prior  to  this  appointment,  and  the  vacancy  in  the  position  of 
judge  at  large  thus  caused  was  filled  by  the  appointment  of  Hon. 
Charles  H.  Smith,  effective  March  26,  1906.  Prior  to  this  appoint- 
ment Judge  Smith  had  held  the  office  of  prosecuting  attorney  for 
the  city  of  Manila  for  three  or  more  years.  On  the  22d  day  of  May, 
1906,  Hon.  Newton  W.  Gilbert,  of  Indiana,  a  Member  of  the  Con- 
gress of  the  United  States  and  of  the  Taft  party  which  visited  the 
islands  in  August,  1905,  was  appointed  judge  at  large.  The  appoint- 
ment of  Judge  Gilbert  is  the  only  one  made  during  the  year  from 
persons  outside  the  service  in  the  Philippine  Islands  an^  was  un- 
doubtedly warranted  by  the  distinguished  character  and  ability  of 
Judge  Gilbert, 

DESTRUCTION   OF   COURT  BUILDING  AT   TARLAC. 

On  March  19,  1906,  a  disastrous  fire  occurred  in  the  town  of 
Tarlac,  the  capital  of  the  province  of  the  same  name,  in  the  fourth 
judicial  district,  which  destroyed  the  provincial  building,  including 
the  rooms  occupied  by  the  court  and  the  court  officials.  All  the 
court  records  of  that  province,  as  well  as  documents  belonging  to 
other  provinces  in  the  same  judicial  district,  which  the  judge  at  the 
time  had  with  him  at  Tarlac,  and  the  records  of  the  provincial 
fiscal  were  destroyed.  Every  effort  has  been  made  to  reproduce  the 
records,  and  by  the  most  industrious  application  on  tne  part  of 
Judge  Llorente,  presiding  in  that  court,  the  work  of  the  court  is 
again  in  fairly  good  condition  and  proceeding  in  regular  order.  A 
new  and  substantial  fireproof  provincial  building  is  now  in  process 
of  erection  at  Tarlac. 

Hcsied  by 


Google 


8  REPORT    OF    THE    PHII.IPPTFB    COMMISSION. 

ATTOKNEr-GENBRAL's   OFFICE. 

The  report  of  the  attorney-general,  giving  a  detailed  statement  of 
the  work  of  the  bureau  of  justice,  is  hereto  annexed  and  marked 
"  Exhibit  No.  1." 

The  Hon.  Libbeus  R.  Wilfley,  who  had  been  attorney-general  of 
the  Philippine  Islands  since  the  organization  of  the  bureau  of  jus- 
tice, resided  on  the  16th  day  of  July,  1906,  to  accept  an  appoint- 
ment as  united  States  district  judge  for  China  under  recent  Con- 
gressional legislation,  and  was  immediately  succeeded  by  Hon,  Gre- 
gorio  Araneta,  who  had  been  solicitor-general  since  the  organization 
of  the  bureau  and  who  was  the  natural  successor  of  the  attorney- 
general,  not  merely  by  reason  of  his  position,  but  also  by  reason  of 
demonstrated  capacity  and  fitness.  Judge  Wilfley's  services  have 
been  important  and  valuable  during  the  whole  formative  period  of 
the  Philippine  judiciary,  and  he  is  to  be  congratulated  upon  the 
promotion  which  has  come  to  him.  Owing  to  the  departure  of 
Judge  Wilfley,  the  report  of  the  attorney-general  has  necessarily 
been  prepared  by  his  successor,  Attornej'-General  Araneta. 

Three  hundred  and  forty-three  opinions  have  been  pre_pared  by 
the  attorney-general  during  the  year  for  the  aid  of  the  chief  execu- 
tive, heads  of  departments,  chiefs  of  bureaus,  and  other  officials. 
In  385  cases  in  the  supreme  court  briefs  and  armnnents  have  been 
presented,  and  in  67  cases  the  attomey-generars  office  has  intervened 
in  motions  and  for  other  purposes.  In  165  cases  this  office  has 
intervened  in  cases  pending  in  the  court  of  land  registration  for 
the  protection  of  the  public  mterests,  and  227  additional  cases  in  that 
court  have  been  investigated  by  the  attorney-general's  office,  but  no 
opposition  was  interposed  because  the  public  interests  did  not  appear 
to  be  affected.  Four  thousand  three  hundred  and  seventy-four  offi- 
cial communications  have  been  written  and  received  requiring  the 
attention  of  the  office,  aside  from  opinions,  appearances  in  court, 
investigating  pardons,  and  attention  given  to  appointments. 

In  addition  to  this  the  work  of  administering  the  estates  of 
deceased  employees  of  the  government  was  transferred,  by  act  No. 
1407,  from  the  bureau  of  the  treasury  to  the  bureau  or  justice,  but 
the  latter  bureau  did  not  take  charge  of  this  work  until  December  I, 
1905.  During  the  year  46  estates  of  deceased  employees  have  been 
■  administered  and  there  are  now  57"  pending  settlement.  These  estates 
are  all  small  and  the  law  provides  a  brief  and  inexpensive  method 
of  administering  estates  of  deceased  employees  so  as  to  save  the 
expense  of  regular  administration. 


INSTTLAB  COIJ>  STOEAGB  AND  ICE  PLANT. 

By  the  reorganization  act,  No.  1407,  the  administration  of  the 
insular  cold  storage  and  ice  plant  was  transferred  from  the  depart- 
ment of  finance  and  justice  to  that  of  public  instruction,  and  the 
report  concerning  that  bureau  will  therefore  be  made  by  the  secre- 
tary of  public  instruction. 
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COINAGE  AND  CUBRENCY. 

As  stated  in  former  reports  from  this  office,  the  work  of  eliminat- 
ing the  old  currency  has  been  practically  completed.  Small  sums 
have  been  exported  from  month  to  month  or  purchased  at  the  insu- 
lar treasury,  representing,  probably,  small  hoards  that  had  been 
buried  and  had  now  been  brought  to  light  in  view  of  the  fact  that 
there  is  no  opportunity  to  hold  them  longer  with  a  prospect  of  ■ 
speculative  profit. 

The  various  steps  that  have  been  taken  during  the  year  in  con- 
nection with  coinage  and  currency  may  be  briefly  summarized  as 
follows : 

1.  Certificate  of  indebtedness. — Under  the  authority  of  an  act 
of  Congress,  certificates  of  indebtedness  had  been  issued  for  the 
purchase  of  silver  for  the  new  coinage  and  for  the  establishment  of 
a  fund  for  the  maintenance  of  the  currency  on  a  parity  with  gold, 
aggregating  $6,000,000.  As  the  new  system  became  more  thoroughly 
established  the  amount  of  these  certificates  was  gradually  reduced, 
and  on  September  1,  1905,  a  new  series  of  $1,500,000  was  issued  in 
the  place  of  the  larger  sum  before  outstanding.  The  certificates 
were  issued  for  one  year  only  and  the  Commission  has  determined 
that  after  September  1,  1906,  the  amount  of  indebtedness  may  safely 
be  reduced  $500,000  more,  so  that  the  new  series  of  certificates  will 
be  for  but  $1,000,000,  and  that  sum  represents  the  whole  indebted- 
ness on  account  of  the  gold  standard  fund.  The  certificates  have 
all  been  sold  at  such  a  rate  that,  while  the  proceeds  remained  on 
deposit  as  a  safety  fund  drawing  interest,  the  interest  received  has 
been  greater  than  the  interest  actually  paid  out  on  the  certificates. 
To  anticipate  somewhat  the  period  covered  by  this  report,  it  may  be 
stated  now  that  the  new  series  of  certificates  of  indebtedness  for 
$1,000,000  has  already  been  sold  in  New  York  at  a  premium  of  $2.28, 
leaving  a  net  interest  to  be  paid,  as  tlie  certificates  run  for  but  one 
year,  of  but  $1.72. 

2.  Seigniorage  and  cost  of  new  currency. — Up  to  and  including 
June  30,  1906,  there  had  been  shipped  to  the  mint  at  San  Francisco 
for  the  purpose  of  recoinage  the  sum  of  Pfs.  16,458,507  (Spanish- 
Filipino  coins),  which  would  yield  on  the  basis  of  that  already 
reported  from  the  mint,  approximately  I*14;783,249  (Philippine 
currency).  The  recoinage  or  the  Spanish-Filipmo  coins  has  resulted 
in  a  loss  to  the  Treasury  of  approximately  ^8,430,  including  loss 
on  copper  coins  purchased.  After  deducting  the  profit  which  has 
been  made  on  Chinese,  Mexican,  and  other  foreign  coins  sold  by  the 
Treasury  for  the  purpose  of  export,  the  net  seigniorage  profit  down 
to  the  end  of  the  fiscal  year  on  the  entire  process  of  coinage  and 
recoinage  will  be  approximately  ^2,691,911. 

3.  Additional  currency  received. — -The  total  amount  of  new  coin- 
age of  all  denominations  in  the  islands  down  to  June  30,  1906, 
amounted  to  ¥^3,685,501.80,  of  which  ?^30,030,411.60  were  in  actual 
circulation,  including  in  this  latter  statement  such  pesos  as  were 
represented  in  actual  circulation  by  silver  certificates.  The  amount 
of  new  coinage  received  in  the  islands  during  the  fiscal  year  was 
¥=1,723,351.24,  and  the  increase  in  circulation  was  ^1,869,744.66. 
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4.  Increased  use  of  silver  certificates. — The  amount  of  silver 
certificates  in  circulation  June  30,  1905,  was  ?=10,450,000,  and  on 
June  30,  1906,  ?14,410,000,  making  an  increase  of  ¥=3,960,000  during 
the  fiscal  year, 

Under  the  authority  of  Congress  new  certificates  have  been  pre- 
pared of  denominations  of  ?=20,  P=50,  ?100,  and  P=500  each,  which 
will  prove  a  very  great  convenience  to  large  business  interests  and 
will  cause  a  decided  increase  in  the  amount  of  silver  certificates  in 
circulation. 

5.  Continued  use  of  the  gold-standard  fund  in  the  way  of  ex- 
change.— During  the  year  exchange  on  the  gold-standard  fund  de- 
posited in  New  York  was  sold  by  the  treasurer  by  telegraphic 
transfers  or  demand  drafts  to  the  amount  of  $7,454,860.98,  from 
which  a  premium  of  $68,295.67  was  realized  and  credited  to  the  gold- 
standara  fund.  No  drafts  were  sold  in  New  York  upon  the  gold- 
standard  fund  in  Manila  during  the  year,  notwithstanding  the  low 
rates  of  three-eighths  of  1  per  cent  for  telegraphic  transfers  and 
thi'ee-quarters  of  1  per  cent  for  demand  drafts  which  were  authorized. 
On  March  15,  1906,  the  price  of  telegraphic  transfers  was,  by  order 
of  the  secretary  of  finance  and  justice  under  authority  of  law,  re- 
duced from  one  and  one-eighth  to  three-quarters  of  1  per  cent,  the 
same  as  for  demand  drafts.  The  order  was  made  to  meet  a  special 
emergency  in  order  to  stimulate  the  sale  of  telegraphic  transfers  and 
thereby  bring  into  the  treasury  additional  pesos  for  use  in  the  islands, 
which  were  badly  needed,  and  to  enable  the  treasury  to  meet  the 
requests  of  the  Treasury  of  the  United  States  for  placing  to  its 
credit  in  the  Philippine  Islands  large  sums  which  it  desired  to  dis- 
burse here  and  in  return  for  which  like  sums  would  be  deposited  to 
the  credit  of  the  insular  treasury  in  its  depositories  in  New  York. 
By  the  action  of  the  transfers  last  referred  to  the  gold-standard  fund 
had  become  undesirably  depleted  in  the  islands  and  accumulated  in 
New  York.  By  the  reduction  of  the  rates  for'^telegraphic  transfers 
the  sale  of  sucli  transfers  was  undoubtedly  somewhat  stimulated  for 
the  time  being  and  the  special  emergency  was  met.  But  this  is 
deemed  to  be  an  undesirable  expedient.  It  is  better  that  tlie  rates 
should  remain,  in  general,  stable  and  fixed  in  the  islands  so  that 
bankers  and  business  men  may  shape  their  business  accordingly. 

6.  Exchanges  at  the  treasury. — $4,012,206.63  United  States  money 
were  exchanged  at  the  treasury  for  double  that  number  of  Philippine 
pesos,  and  ^5,259,729.34  were  ex-changed  for  half  that  number  of 
United  States  dollars,  thus  furnishing  to  the  public  a  convenient 
means  of  interchanging  the  two  currencies  without  cost  and  of  estab- 
lidiing  in  the  minds  of  all  complete  confidence  in  a  currency  which  is 
exchangeable  at  all  times  for  a  strictly  gold-standard  money  like 
that  of  the  United  States. 

7.  New  legislation  relating  to  reeoinage  and  to  deposits  as  security 
for  silver  certificates. — In  the  last  report  from  this  office  attention  was 
called  to  the  great  rise  in  the  price  of  silver  in  the  world's  markets 
and  to  the  difficulty  of  increasing  the  coinage  circulation  of  the 
islands  without  purchase  at  a  loss  of  silvra"  bullion  for  coinage  and 
to  the  great  burden  that  was  being  gradually  imposed  upon  the  insu- 
lar government  in  providing  storage  for  Philippine  pesos  placed  on 
J -i  _^  security  for  the  silver  certificates  issued  and  put  into  cir-  ^-^  ■ 
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culation  and  the  need  of  more  pesos  for  actual  circulation.  In  that 
report  reasons  were  fully  stated  why  Congress  should  be  asked  to 
authorize  the  placing  oi  gold  coin  of  the  United  States  in  reserve 
in  the  treasury  in  support  of  the  silver  certificates  instead  of  Philip- 
pine pesos,  whereby  a  large  number  of  pesos  would  be  released  for 
circulation  and  the  security  of  the  certificates  would  be  in  no  way 
impaired  and  the  vault  space  necessary  for  the  constantly  increasing 
supply  of  pesos  would  not  require  immediate  enlargement.  It  was 
recommended  to  the  Commission  and  by  the  Commission  recommended 
to  the  Secretary  of  War  that  Congress  authorize  the  Philippine  gov- 
ernment to  use  gold  coin  in  part  as  a  reserve  for  the  silver  certificates, 
such  gold  coin  being  full  legal-tender  money  in  the  Philippine 
Islands,     It  is  unnecessary  here  to  repeat  the  arguments  that  were 

groduced  in  the  former  report  in  support  of  this  proposition.  The 
ommission  adopted  the  recommendations  therein  contained  and  re- 
quested the  Secretary  of  War  to  obtain,  if  practicable,  the  necessary 
l^slation  by  Congress.  It  was  also  recommended  that  autliority  be 
given  to  deposit  in  oanks  at  New  York  the  gold  coin  so  held  in  reserve 
and  that  the  gold-standard  fund  receive  the  benefit  of  the  interest 
that  would  accrue  thereon.  Owing  to  the  greatly  increasing  price  of 
sUver,  which,  in  May,  1906,  rose  to  31|d,  per  ounce  for  standard  silver 
in  London,  the  cost  of  the  Philippine  peso  laid  down  in  Manila, 
including  the  purchase  price  of  tne  silver,  interest,  transportation, 
coinage,  and  other  expenses,  would  be  P1.10548  and  the  existing 
coins  were  exposed  to  the  danger  of  melting  or  exporting,  the  intrin- 
sic value  being  more  than  7  per  cent  greater  than  the  face  value.  To 
meet  the  emergency  temporarily  the  Commission  passed  act  No.  1411, 
prohibiting  the  exportation  of  Philippine  pesos  or  bullion  produced 
therefrom.  It  is  believed  tbat  no  Philippine  pesos  have  been  exported 
in  the  face  of  the  prohibitions  of  the  act  referred  to  and  the  heavy 
penalties  therein  provided,  but  the  danger  would  be  a  constantly 
existing  one.  To  meet  these  difficulties  Congress,  on  June  23,  1906, 
passed  an  act  entitled  "An  act  to  amend  an  act  approved  March  sec- 
ond, nineteen  hundred  and  three,  entitled  'An  act  to  establish  a  stand- 
ard of  value  and  to  provide  for  a  coinage  system  in  the  Philippine 
Islands,' "  by  virtue  of  which  authority  was  given  to  deposit  gold 
coin  of  the  United  States  in  the  Philippine  treasuir  as  a  reserve  for 
certificates  which  should  be  hereafter  issued,  and  also  authorized  the 
recoinage  of  the  existing  pesos,  or  the  coinage  of  additional  ones  from 
silver  purchased,  on  the  basis  of  not  less  than  700  fine  silver  in  1,000 
parts. 

This  legislation  by  Congress  is  most  important  and  furnishes  an 
immediate  relief  from  the  situation  which  had  become  most  strained 
by  the  shortage  of  circulating  medium  and  the  high  price  of  silver, 
which  rendered  it  impracticable  to  purchase  additional  bullion  for 
coinage.  The  authorized  new  coinage  would  float  side  by  side  with 
the  old,  as  the  coins  would  probably  be  of  the  same  size  and  appear- 
ance and  would  differ  only  in  the  amount  of  silver  and  alloy, 
respectively,  therein  contained,  and  would  involve  no  financial  dis- 
turbance whatever,  as  a  sufficient  amount  of  the  old  coins  would 
come  into  the  treasury  from  month  to  month  to  enable  the  cur- 
rency to  be  rapidly  shifted  from  one  standard  to  the  other.  The 
result  of  the  recoinage  would  be  an  addition  of  several  million  pesos 
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to  the  circulation  in  the  islands  by  reason  of  the  increased  value  of 
the  silver  contained  in  the  existing  pesos,  while  the  new  pesos  would 
have  a  greater  intrinsic  value  of  silver  at  present  prices  than  did  the 
existing  coins  at  the  time  of  their  coinage.  Even  if  the  new  coinage 
shouldoe  on  a  basis  of  700  fine,  which  is  the  lowest  limit  authorized 
by  the  act  of  Congress,  the  present  coinage  being  on  a  basis  of  900, 
still  the  new  coins  would  have  a  much  larger  proportional  intrinsic 
value  than  the  silver  coins  in  circulation  in  the  United  States,  Great 
Britain,  Germany,  France,  Italy,  or  any  other  of  the  great  commer- 
cial nations.  But  the  stability  of  the  coins  depends  upon  their  fixed 
relation  to  the  gold  standard,  and  that  would  not  be  m  the  slightest 
degree  affected  by  the  new  coinage.  The  ratio  to  be  employed  in 
the  new  coinage  has  not  yet  been  determined,  but  is  under  con- 
sideration. 

The  provision  authorizing  the  partial  substitution  of  United  States  ' 
gold  coin  instead  of  pesos  as  a  reserve  for  the  silver  certificates  has 
already  been  availed  of  to  the  extent  of  $760,000  gold,  old  certifi- 
cates to  the  amount  of  ?l,600j000  having  been  witharawn,  and  new 
ones  to  the  same  amount  having  been  issued,  based  upon  the  gold 
deposits  in  accordance  with  the  act  of  Congress.  This  transaction 
has  resulted  in  the  release  of  ?1,500,000  of  silver  currency  for  circu- 
lation in  the  islands  and  has  greatly  relieved  the  situation  for  the 
time  being.  The  amount  to  which  the  substitution  of  gold  in  place 
of  silver  as  a  reserve  for  the  certificates  is  fixed  by  the  act  of  Congress 
at  not  exceeding  60  per  cent  of  the  total  issue. 

BANKS  AND  BANKINa. 

No  new  banks  have  been  organized  in  the  Philippine  Islands 
during  the  year.  A  small  bank  of  ?=50,000  nominal  capital,  or- 
ganized during  the  fiscal  year  1905  at  Dagupan,  province  of  Pan- 
fasinan,  was  closed  during  the  year.  It  was  ascertained  that  the 
unds  of  the  municipalities  were  being  utilized  as  the  real  basis 
of  the  business  of  the  bank  under  the  authorization  of  the  provin- 
cial treasurer,  a  proceeding  not  authorized  by  law.  Demand  was 
made  upon  the  bank  to  return  to  the  municipalities  the  sums  which 
they  had  deposited  therein  so  that  they  might  be  placed  in  the 
depositaries  authorized  by  law.  The  bank  was  unable  to  comply 
with  the  demand,  and  steps  were  taken  to  .cause  it  to  liquidate. 
The  depositors  were  all  paid,  and  the  assets  of  the  bank  are  such 
that  the  stockholders  probably  will  sustain  little  loss.  The  whole 
basis  of  the  structure  rested  upon  deposits  of  public  funds  in  viola- 
tion of  law,  -which  would  most  certainly  have  resulted  ultimately 
in  material  loss  to  the  public. 

At  the  close  of  the  fiscal  year  the  funds  of  the  treasury  not  kept  in 
New  York  and  not  retained  in  the  vaults  were  deposited  m  the  Philip- 

fine  Islands  in  depositaries  authorized  by  law  as  follows:  In  the 
nternational  Banking  Corporation,  W71,646.52;  Chartered  Bank 
of  India,  Australia,  and  China,  ?'98,478,14 ;  Hongkong  and  Shanghai 
Banking  Corporation,  ^=136,295.11. 

The  status  of  the  Spanish- Filipino  Bank  remains  as  at  the  time  of 
the  fourth  annual  report  of  this  office.  It  is  still  believed  that  it  is 
greatly  to  the  interest  of  that  institution  that  its  charter  should  be 
so  amended  as  to  be  brought  into  harmony  with  American  banking 
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principles.  On  the  13th  day  of  December,  1905,  this  office  recom- 
mended by  cablegram  to  the  Secretary  of  "War  that  that  bank  bo 
made  an  authorized  depositary  for  funds  of  the  government  of  the 
Philippine  Islands,  upon  giving  proper  security.  Such  action,  how- 
ever, has  not  been  taken,  no  reply  having  been  received  from  the 
Secretary  of  War. 

Reference  vas  made  in  the  fourth  annual  report  to  the  closing  of  , 
the  so-called  American  Bank,  The  assets  of  the  bank  have  been 
liquidated  and  dividends  paid  to  the  depositors  amounting  to  45  per 
cent  in  the  aggregate.  Few  assets  remain  unadministered.  The 
cashier,  H.  B.  Mulford,  was  prosecuted  for  embezzlement  in  the 
court  of  first  instance  of  the  city  of  Manila,  was  convicted  on  Decem- 
ber 16,  1905,  and  sentenced  to  six  years'  imprisonment  with  a  fine  of 
?^6,000,  His  cases  are  now  pending  in  the  supreme  com"t  of  the 
Philippine  Islands  on  appeal. 

AGRICULTUKAI,  BANKS. 

There  was  a  full  discussion  in  the  last  report  of  this  ofiice  on  the 
subject  of  agricultural  banks  in  the  Philippine  Islands,  and  a  rec- 
ommendation was  made  that  Congress  be  asked  to  authorize  the 
establishment  of  an  agricultural  bank  with  private  capital,  the  prin- 
cipal of  which  should  be  guaranteed  by  the  government  of  the  Phil- 
ippine Islands  and  interest  not  exceeding  4  per  cent  per  annum,  with 
a  limitation  that  the  sum  which  the  government  of  the  Philippine 
Islands  should  be  called  upon  to  pay  in  any  one  year  should  not 
exceed  $200,000,  and  that  the  rate  of  interest  allowed  to  be  charged 
to  borrowers  should  not  in  any  case  exceed  10  per  cent,  the  difference 
between  the  rate  guaranteed  by  the  government  and  the  rate  at  which 
ioans  could  be  made  being  considered  as  probably  sufficient  to  pay 
the  expenses  of  operation  under  rigid  governmental  supervision  and 
likewise  to  pay  a  sufficient  per  cent  to  investors  to  attract  private 
capital.  This  recommendation  was  substantially  in  line  with  the 
plan  of  the  Egyptian  agricultural  bank.  The  recommendation  from 
this  office  was  concurred  in  by  the  Commission  and  the  Secretary 
of  War  gave  his  approval  to  the  substance  of  the  whole  scheme,  and 
the  bill  was  introduced  in  Congress  authorizing  the  establishment  of 
an  agricultural  bank  or  banks  m  the  Philippine  Islands  substantially 
upon  the  lines  recommended  and  making  the  limitation  of  the  total 
amount  which  the  government  of  the  Philippine  Islands  could  be 
called  upon  to  pay  in  any  one  year  $500,000  instead  of  $200,000  as 
recommended. 

Owing  to  the  urgent  press  of  other  important  business  the  bill  was 
not  acted  upon  at  the  session  of  Congress  recently  closed,  but  it  is 
hoped  that  it  may  receive  favorable  action  at  the  coming  session. 

It  is  recommended  that  the  Philippine  Commission  in  its  annual 
report  again  renew  its  former  recommendation  in  this  behalf. 

POSTAL    SAVINGS   BANK. 

In  the  fourth  annual  report  of  this  office  the  great  probable  utility 
of  the  establishment  of  postal  savings  banks  in  the  Philippine  Islands 
was  set  forth  and  it  was  stated  that  a  draft  of  a  law  for  the  estab- 
lishment of  such  banks  throughout  the  islands  had  been  prepared  and 
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would  be  submitted  to  the  Commission  at  an  early  date  and  its  pas- 
sage recommended.  On  the  24th  day  of  Majj-,  1906,  act  No.  14S3  was 
passed  creating  such  an  institution  and  placing  it  under  the  adjninis- 
tration  of  the  bureau  of  posts  and,  therefore,  of  the  secretary  of  com- 
merce and  police,  whose  report  doubtless  will  cover  tiie  details  of  this 
subject. 

CUSTOMS  SEBVICE. 

The  insular  government  still  depends  very  largely  upon  the  customs 
service  for  its  revenues,  but  the  bureau  of  internal  revenue  is  supply- 
ing the  deficit  caused  by  the  reduction  in  customs  receipts  and  must 
more  and  more  be  depended  upon  by  the  government  for  its  support. 

NEW   LEGISLATION    AFFECTING   THE   CUSTOMS. 

Diminished  appropriations  for  the  customs  bureau  have  necessi- 
tated economies  in  various  directions  and  the  abolition  of  more  or  less 
positions  previously  authorized.  Special  agents  of  the  bureau  of 
customs  who  had  heretofore  been  engaged  in  the  work  of  examining 
the  different  custom-houses  and  of  giving  instructions  to  collectors  of 
customs  and  their  subordinates  were  abolished  by  appropriation  act 
(No.  1416)  for  the  fiscal  year,  as  no  provision  for  salaries  of  such 
officials  was  made,  and  their  duties  by  the  reorganization  act  were 
transferred  to  the  corps  of  district  auditors  created  under  the  account- 
ing act.  No.  1402. 

By  act  No.  1309,  passed  September  5,  1905,  a  material  reduction  in 
the  iparine-license  tax  was  made.  While  the  reduction  diminished 
the  revenues,  it  tended  to  the  relief  of  the  shipping  intereste  through- 
out the  islands,  which  were  in  a  somewhat  depressed  condition. 

By  the  reorganization  act  (No.  1407)  several  positions  in  the 
customs  service  were  abolished  and  the  duties  appertaining  to  those 
positions  were  imposed  upon  other  officials  or  employees. 

The  prohibition  of  the  exportation  of  the  Philippine  silver  coins 
or  bullion  made  from  such  coins,  by  act  No.  1411  has  been  heretofore 
referred  to.  The  enforcement  of  this  act  devolved  upon  the  customs 
service.     No  attempted  violations  of  the  law  have  been  discovered. 

By  act  No.  1432  the  net  income  arising  from  the  operation  of  the 
Arrastre  plant  on  the  wharf  at  Jolo  was  transferred  to  the  govern- 
ment of  the  Moro  Province. 

By  act  No.  1461  the  bureau  of  customs  was  required  to  cooperate 
with  the  bureau  of  internal  revenue  in  the  control  of  the  opium  traffic 
in  the  Philippine  Islands  and  in  the  collection  of  the  heavy  tax 
thereby  imposed  upon  that  traffic.  This  increased  tax  undoubtedly 
explains  in  part  the  decrease  in  opium  importations,  which  will  be 
hereafter  referred  to  in  connection  with  the  bureau  of  internal 
revenue. 

On  February  26, 1906,  Congress  amended  paragraphs  117,  118, 119, 
120,  and  123  of  the  cotton  schedule,  paragraphs  223  and  225  of  the 
shoe  schedule,  and  paragraph  402  relating  to  export  duties  of  the 
tariff  revision  law  of  1905,  The  apparent  intention  of  a  portion  of 
this  legislation  was  to  make  it  difficult  for  English,  German,  and 
other  foreign  manufacturers  of  cotton  goods  to  retain  possession  of 
the  Philippine  market  with  their  cwnmodities  and  to  transfer  that 
trade  to  manufacturers  in  the  United  States.    The  act,  by  its  terms,' 


,  Google 


REPORT   OF   THE   SECRETARY   OF   FINANCE  AND   JUSTICE,       15 

went  into  effect  very  soon  after  its  enactment  and  before  its  perfect«d 
pronmlgation  in  the  Philippine  Islands.  The  consequence  was  that 
many  importers  of  English  and  German  cotton  goods  who  had 
placed  contracts  for  large  quantities  of  fabrics  found  themselves 
obli^d  to  pay  very  heavy  duti^  upon  the  arrival  of  their  goods  in 
the  Philippine  Islands  and  suffered  heavy  losses,  as  they  claimed,  by 
reason  thereof.  They  were  not  able  seasonably  to  countermand 
orders  placed  because  of  want  of  sufficiently  early  information  as 
to  the  enactment  of  the  legislation  referred  to.  Several  complaints 
in  writing  and  requests  for  compensation  have  been  made  in  oehalf 
of  such  importers  residing  in  Manila,  and  their  communications 
have  been  wrwarded  to  the  Secretary  of  War.  There  is  a  certain 
equity  in  their  claims  which  probably  ought  in  some  way  to  be 
recognized.  It  has  also  been  charged  that  the  result  of  this  legis- 
lation is  largely  to  increase  the  cost  of  cotton  goods  to  natives  of  the 
Philippine  Islands  for  the  benefit  of  American  manufacturers.  A 
careful  investigation  upon  this  subject  has  been  made  by  my  direc- 
tion by  the  insular  collector  of  customs. 


Congress  hac  given  to  the  Commission  power  to  abolish  all  ton- 
nage dues  upon  vessels  coming  from  foreign  ports  to  the  Philippine 
Islands  should  it  be  deemed  wise  so  to  do.  The  collections  under 
this  head  for  the  calendar  years  1902  to  1905,  inclusive,  are  as 
follows : 

Calendar  year  1902 ' ¥■122.218.42 

Calendar  year  1903 140, 116. 48 

Calendar  year  1904 141,  282.  T2 

Calendar  year  1905 125, 175.  76 

The  question  as  to  whether  this  source  of  revenue  ought  to  be 
entirely  eliminated  is  one  for  the  early  consideration  of  the  Com- 
mission. It  is  manifestly  true  that  any  imposition  in  the  way  of 
taxation  upon  shipping  is  in  a  sense  a  "burden  upon  commerce,  but 
that  is  true  of  taxation  of  every  kind,  practically.  The  big  ship- 
ping companies  who  make  use  of  the  harbor  facilities  of  the  Philip- 
pine Islands  and  its  light-house  service,  which  are  constructed  and 
maintained  at  an  enormous  expense  to  the  government,  perhaps 
might  fairly  well  bear  some  small  portion  of  the  burden  which  rests 
uiK)n  every  other  industry.  The  land  tax  and  internal-revenue  tax 
are  both  taxes  upon  industry.  If  the  tonnage  dues  were  abolished, 
shipping  would  then  be  subject  to  the  tax  of  one-third  of  1  per  cent 
upon  its  earnings  under  the  provisions  of  the  internal-revenue  law, 
that  tax  not  being  collectible  upon  ships  that  pay  tonnage  dues.  It 
has  been  said  that  the  other  Asiatic  ports  are  free  from  such  charges, 
therefore  more  favorable  to  shipping.  It  appears,  however,  upon 
investigation  that  this  statement  is  not  entirely  correct.  At  Singa- 
pore and  Hongkong  light  charges  are  exacted  of  incoming  vessels, 
and  at  Shanghai  the  harbor  dues,  including  light  dues,  are  about 
two  and  a  half  times  what  they  axe  in  Manila,  but  commerce  thrives 
abundantly  at  that  port.  If  any  of  the  companies  maintaining  serv- 
ice between  the  United  States  and  the  Asiatic  ooast  would,  in  con- 
sideration of  the  abolition  of  harbor  dues,  agree  to  bring  their  ships 
directly  to  Manila  instead  of  requiring  transshipment  at  Hongkong, 
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the  addei3  facilities  would  abundantly  warrant  the  Government  in 
abolishing  the  tonnage  dues.  This  subject  is  now  pending  before 
the  Commission  on  a  recommendation  of  the  committee  appointed 
under  executive  order  No.  12,  series  1905,  which  has  reported  in 
favor  of  the  abolition  of  these  dues.  It  should  be  remarked  that 
the  coastwise  trade,  which  has  needed  very  great  encouragement, 
has  been  relieved  by  acts  Nos.  1341  and  135i  of  licenses  and  clear- 
ance fees. 

POKTS   or    JUKATA    AND   SITANKI. 

The  establishment  of  these  ports  was  mainly  for  the  purpose  of 
interfering  with  illicit  trade  between  thfe  southern  islands  and  the 
neighboring  ports  on  the  island  of  Borneo.  The  collections  at 
these  ports  arc  small,  as  was  expected,  but  their  effect  as  deterrents 
upon  smugglers  is  considered  to  be  very  satisfactory  and  valuable. 


The  total  customs  collections  for  the  fiscal  year  for  the  entire 
archipelago  aggregated  P^15,10fi,181.90,  a  decrease  of  ¥=1,420,706.60, 
or  8f  per  cent  as  compared  with  the  previous  fiscal  year,  when  the 
aggregate  collections  were  ^16,526,888.50.  The  total  customs  col- 
lections for  the  fiscal  year  1905  were  P=;-540,848.02  less  than  for  the 
fiscal  year  1904. 

For  the  fiscal  year  1906  the  total  customs  expenditures  were 
?878,206.46,  while  like  expenditures  for  the  fiscal  year  1905  were 
1^=1,040,557.74,  a  reduction  of  15J  per  cent  in  favor  of  the  last  fiscal 
year,  and  a  reduction  of  22J  per  cent  as  compared  with  the  fiscal 
year  1904. 

The  total  customs  collections,  however,  included  the  refundable 
export  duties  paid  on  hemp  shipped  to  the  United  States,  and  this 
amount  for  the  last  fiscal  year  was  ^827,914.70.  The  very  marked 
reduction  in  customs  receipts  for  the  fiscal  year  1906  as  compared 
with  the  two  preceding  years  is  accounted  for  in  large  part,  though 
not  wholly,  by  the  reduction  of  imports  of  three  items — opium,  rice, 
and  materials  for  street  railway  equipment — and  by  the  decreased  col- 
lection of  export  duty  on  hemp.  The  decrease  in  value  of  the  opium 
imported  was  nearly  50  per  cent,  and  in  quantity  more  than  40  per 
cent,  making  a  decrease  in  total  customs  receipts  from  this  source  of 
?187,876,  notwithstanding  the  higher  rate  of  duty  now  imposed 
upon  opium  as  compared  with  former  years. 

The  reduction  in  the  importation  of  rice  has  been  most  marked. 
In  the  fiscal  year  1904  ^3,097,628  went  out  of  the  islands  to  pay  for 
imported  rice,  in  1905  ^14,913,476,  and  in  1906  ?=8,743,964.  The  de- 
'  crease  in  customs  receipts  on  rice  for  the  fiscal  year  1906  as  compared 
with  the  preceding  year  was  P527,960. 

During  the  fiscal  year  1905  the  Manila  Electric  Eailway  and  Light 
Company  imported  materials  and  supplies  upon  which  a  large 
amount  of  duties  was  collected.  During  the  last  fiscal  year  that 
work  has  required  far  less  importations,  and  the  reduction  in  im- 
port revenues  from  this  source  amounted  to  ?130,000. 
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These  three  items  aggregated  P'SiSjSSe  of  the  total  reduction  in 
customs  receipts. 

There  has  also  been  a  reduction  in  the  amount  paid  by  the  gov- 
ernment for  imports  during  the  past  year  as  compared  with  the  prior 
year,  which,  of  course,  does  not  affect  the  real  financial  status  of  the 
government. 

There  was  also  a  reduction  of  something  over  P80,000  in  the 
amount  of  annual  license  fees  of  vessels  and  from  the  abolition  of 
clearance  charges  for  interisland  service. 

The  occasion  for  the  great  reduction  in  customs  collections  upon 
opium  undoubtedly  is  the  operation  of  the  opium  law  passed  March 
8,1906. 

Doubtless  considerable  stocks  of  opium  had  been  imported  and 
secreted  before  the  passage  of  the  law,  and  the  very  heavy  burdens 
placed  upon  the  traffic  under  the  opium  act  have  rendered  smuggling 
so  profitable  that  the  temptation  is  irresistible.  There  is  further 
reference  to  this  subject  in  connection  with  the  report  of  the  collector 
of  internal  revenue. 

The  reduction  in  revenue  from  the  importation  of  rice  is  a  re- 
markably good  indication  of  returning  prosperity  of  the  islands, 
arising  from  increased  production  of  that  commodity,  owing  in  part 
to  the  gradual  restocking  of  the  country  with  draft  animals,  mainly 
by  the  processes  of  nature,  importations  for  that  purpose  not  having 
been  specially  successful.  Doubtless  some  of  the  reduction  in  the 
importation  of  rice  may  be  due  to  diminished  purchasing  power  on 
the  part  of  the  people,_particularly  in  the  hem p-p reducing  regions, 
which  were  seriously  affected  by  the  typhoon  of  September  26,  1905, 
whereby  those  provinces,  which  are,  on  the  whole,  the  richest  of  any 
in  the  islands,  were  deprived  in  part  of  their  means  for  purchasing 
hce  by  the  destruction  of  their  hemp  plants.  In  the  hemp  provinces 
very  little  rice  is  raised,  and  the  inhabitants  depend  upon  rice  im- 

Eorted  from  Saigon  or  from  other  parts  of  the  Philippine  Islands; 
ut  the  evidence  from  the  reports  of  governors  of  the  different 
provinces  is  conclusive  that  a  much  larger  area  is  being  devoted  to 
the  culture  of  rice  each  succeeding  year  for  the  last  three  years. 

The  customs  collections  at  Houo  show  a  substantial  increase  for 
the  last  year  as  compared  with  the  year  immediately  preceding,  but  are 
less  than  those  for  the  fiscal  year  1904. 

In  Cebu  there  has  been  a  marked  reduction  during  the  fiscal  year 
1906,  amounting  to  1^277,150.28,  as  compared  with  the  preceding  year. 
The  island  of  Cebu  has  suffered  during  the  past  year  from  a  very 
severe  drought,  which  seriously  affected  the  pui-chasing  power  of  the 
people. 

The  port  of  Zamboanga  shows  a  steady  increase  for  three  fiscal 
years,  the  total  receipts  there  being  as  follows : 

Fiscal  year  t904 ^82,240.40 

Fiscal  year  1905 108,719.86 

Fiscal  year  1906 178,818.99 

There  is  no  reason  to  believe  that  the  increase  in  business  at  the 
port  of  Zamboanga  will  not  continue. 

The  port  of  Jolo  shows  a  decrease  in  collections  for  the  past  year 
of  about  11  per  cent. 
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The  total  value  of  all  exports  from  the  islands  for  the  fiscal  year 
was  ^63,836,760,  a  decrease  of  ^=874,970,  as  compared  with  the  pre- 
ceding year.  The  decreases  are  in  hemp  and  sugar,  while  there  was 
an  increase  in  the  exports  of  copra  and  tobacco,  hemp  alone  showing 
a  loss  of  ^^5,398,944,  and  sugar  an  additional  loss  of  P^26,322,  while 
copra  shows  an  increase  of  ^=3,897,386,  and  tobacco,  ?=787,704. 

The  value  of  the  total  exports  of  sugar  for  the  year  wa'5 
^9,727,730,  of  which  ^520,208  went  to  the  United  States.  Practically 
no  market,  therefore,  for  Philippine  sugar  in  the  United  States  has 
been  found  during  the  past  year. 

The  total  value  of  exports  of  tobacco  products  during  the  year  was 
P4,779,780,  of  which  the  United  States  received  but  P62,006. 

BALANCE    OF    TRADE, 

During  the  fiscal  year  1906  the  total  value  of  imports  was 
?=51,597,704  and  the  exports  P63,836,760,  showing  a  balance  in  favor 
of  the  islands  of  P=i2,239,056,  which  is  nearly  ^8,000,000  more  than 
the  record  for  any  previous  year.  Had  it  not  been  for  the  destructive 
typhoon  which  materially  diminished  the  exports  of  hemp  the  show- 
ing would  ha,ve  been  probably  P4,000,000  more  favorable.  Currency 
is  excluded  in  statements  of  ooth  imports  and  exports.  During  the 
whole  period  of  American  occupation  the  total  imports  into  the  Phil- 
ippine Islands  have  amounted  to  ¥=437,802,312  and  of  exports  P419,- 
758,814,  showing  for  the  whole  period  an  excess  of  ^18,043,898  of 
imports  over  exports. 

TRADE  WITH  THE  UNITED  STATES. 

The  total  value  of  imports  for  the  fiscal  year  1906  from  the  United 
States  was  ^=8,666,040,  a  decrease  of  P3,012,984  from  the  corre- 
sponding preceding  year.  The  total  value  oi  Philippine  products 
exported  to  the  United  States  was  ?23,160,338,  a  decrease  of 
?=8,197,412,  as  compared  with  the  corresponding  preceding  year. 

Wliiie  there  has  oeen  a  loss  in  the  total  of  both  the  exports  and 
imports,  the  United  States  has  sustained  a  greater  loss,  relatively. 
than  other  countries  from  which  Philippine  imports  are  received  and 
to  which  Philippine  products  go. 

The  use  of  flour  in  the  Philippine  Islands  is  increasing,  but  the 
total  value  of  importations  of  this  commodity  from  the  United  States 
during  the  last  fiscal  year  was  ^892,154,  showing  a  loss  of  ¥=385,820, 
as  compared  with  the  year  immediately  preceding.  This  reduction 
may  probably  be  attributed  mainly  to  the  prevalence  of  the  boycott 
among  the  Chinese,  the  principal  retailers  in  flour  in  the  Philippine 
Islands. 

The  value  of  the  importation  of  cotton  goods  from  the  United 
States  during  the  last  fiscal  year  was  ¥557,592,  showing  a  decrease 
of  ¥970,584  From  the  value  of  the  importations  of  the  preceding  year, 
or  a  loss  of  two-thirds,  notwithstanding  the  fact  that  there  has  been 
an  increase  in  the  total  imports  of  cotton  goods  during  the  same 
period.  This  reduction  can  doubtless,  in  considerable  part,  be  also 
attributed  to  the  Chinese  boycott. 
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UNNECESSARY  IMPORTATIONS, 

It  is  doubtless  true  that  many  articles  are  imported  into  the  Philip- 
pine Islands  which  ought  to  be  produced  here  in  sufficient  ijuantitiea 
lor  the  whole  of  the  local  consumption.  Among  these  articles  may 
be  mentioned  rice,  to  which  reference  has  before  been  made;  cattle 
{during  the  last  fiscal  year  cattlcj  mainly  for  beef,  were  imported  to 
the  value  of  ?=848,452,  while  the  islands  abound  in  excellent  grazing 
lands) ;  lumber  (the  importations  of  this  commodity  by  the  Army, 
Navy,  and  insular  government  and  private  individuals  amounting 
to  millions  of  dollars  in  value,  while  the  islands  themselves  have 
virgin  forests  of  most  valuable  timber  possessing  lasting  qualities 
and  of  a  durability  not  found  in  the  timber  of  other  sections  of  the 
world) ;  eggs  (of  which  ^531,144  worth  were  imported  last  year, 
every  peso  of  which  is  an  unnecessary  importation) ;  fresh  vegetables 
and  fruits  (great  quantities  of  which  are  imported  every  year  from 
China),  and  refined  sugar  (the  whole  of  which  should  be  produced 
and  refined  in  the  islands  instead  of  being  exported  in  the  form  of 
raw  sugar  and  again  reimported  as  the  refined  product) . 

NATIONALITY    Or   EMPLOYEES, 

Of  the  total  classified  customs  employees  at  Manila  something  over 
65  per  cent  are  Filipinos,  and  of  the  unclassified  employees  100  per 
cent. 

IMMIGRATION    AND   EMIGRATION. 

The  total  number  of  immigrants  coming  into  the  islands  during 
the  year  was  18,293,  and  of  those  departing  11,013.  There  has  been 
a  great  decrease  in  the  Japanese  immigration  as  compared  with  the 
previous  year,  1,235  having  arrived  in  the  fiscal  year  1905  and  only 
27T  during  the  past  year,  a  decline  of  77^  per  cent.  During  the  past 
year  also  371  Japanese  left  the  islands.  About  1,200  more  Chinese 
have  entered  during  the  year  than  have  departed,  owing  mainly  to 
the  return  of  Chinese  who  had  left  the  islands  under  permits  in  for- 
mer years. 

)   OF   DUTIES   ON    HEMP   EXPORTS. 


This  office  and  the  Commission  have  repeatedly  recommended  that 
Congress  should  repeal  that  part  of  its  act  of  March  8,  1902,  provid- 
ing for  the  refund  of  duties  paid  on  hemp  exported  to  the  United 
States.  That  recommendation  is  here  renewed,  for  tiie  reasons  so 
often  stated,  that  its  operation  is  wholly  to  deplete  the  insular  treas- 
ury solely  for  the  benefit  of  certain  manufacturers  in  the  United 


NATURALIZATION   OF   ALIENS   IN   THE    PHILIPPINE   ISLANDS. 

It  is  again  recommended  that  Congress  be  requested  to  make  pro- 
vision for  the  naturalization  as  citizens  of  the  Philippine  Islands 
of  aliens  possessing  the  proper  qualifications  and  residing  therein. 
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HARBOR   IMPROVEMENTS. 

The  subject  of  harbor  improvements,  although  pertaining  in  part  to 
the  bureau  of  customs,  is  directly  within  the  province  of  the  secretary 
of  commerce  and  police  and  full  information  upon  that  subject  will 
doubtless  be  found  in  his  report. 

DINGLEr   TARIFF   ON    TOBACCO   AND   SUGAR. 

It  will  be  fruitless  here  to  repeat  the  arguments  that  have  been 
thoroughly  presented  before  Congress  urging  a  material  reduction  or 
total  abolition  of  the  customs  duties  imposed  by  the  Dingley  tariff 
upon  sugar  and  tobacco  products  produced  in  the  Philippine  Islands 
and  imported  thence  into  the  United  States.  It  is  confidently  be- 
lieved that  at  the  next  session  of  Congress  the  desired  legislation 
will  be  secured. 

I  recommend,  as  before,  that  the  Commission  renew  its  recommen- 
dation in,  that  behalf. 

Full  detailed  statistical  information  will  be  found  in  the  report  of 
the  insular  collector  of  customs,  which  is  hereto  annexed  and  marked 
"  Exhibit  No.  2." 

BUKEAlr   OF  INTERNAL   EEVENTTE. 

Practical  experience  under  the  internal-revenue  law  has  completely 
demonstrated  the  wisdom  of  its  enactment.  It  was  indispensable 
for  the  purpose  of  revenue  and  redistributed  the  burden  of  taxation, 
placing  it  very  largely  on  articles  of  optional  consumption  and  re- 
lieving many  small  industries  from  an  annoying  and  burdensome 
tax  that  had  before  rested  upon  them. 

During  the  first  eleven  months  of  its  operation,  from  August  1, 

1904,  when  it  went  into  effect,  until  the  end  of  the  fiscal  year,  June  30, 

1905,  it  was  but  partially  in  force  and  the  last  fiscal  year  has  been  the 
first  year  of  its  full  operation. 

The  machinery  for  its  proper  enforcement  has  now  been  put  in 
proper  order  and  the  law  has  had  practically  one  full  year  to  demon- 
strate its  usefulness.  A  summary  of  the  collections  resulting  there- 
from is  as  follows : 

Internal-ri 


Manufacturers  of  alcohol  and  tobacco  products ¥4, 328, 144. 37 


494, 321.  63 
.      1,365,392.50 

Licenses — merchants,  manufacturers,  and  common  ei 

irriers--. 

Documentary  stamp  taxes 

186. 167.  38 

Total 

,      8.  803.  356. 91 

aside  from  the  work  of  the  bureau  in  collecting  the  taxes  for  the  city 
of  Manila,  amounting  to  P^,465,780,40 ;  rentals  of  the  San  Lazaro  es- 
tate for  a  portion  of  the  year,  amounting  to  ^16,044.60;  and  receipts 
under  the  opium  law,  amounting  to  ^81,424,89. 
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COST   OF   C0LI,t;(JTION. 

The  cost  of  collection  has  been  4.1  per  cent  of  the  receipts,  ex- 
clusive of  the  expenses  incurred  by  the  provincial  governments  in 
aiding  the  collector  of  internal  revenue.  Sixty-three  per  cent  of 
the  total  amount  was  collected  in  Manila  and  37  pei'  cent  in  the 
provinces. 

APPORTIONMENT   OF   I N TERN .\I.- REVENUE   TAXES. 

Under  the  apportionment  provisions  of  act  No-  1189,  the  intemal- 
reverue  taxes  collected  as  above  will  accrue  to  the  insular  and  various 
local  treasuries  as  follows : 

To  the  insular  treasury ,_.    P5, 122,871.80 

To  the  provincial  treasuries : 

One-liftlf  cedula  taxes P878,  38S.50 

Ten  per  cent  otber  colleotlons 083,049.58 

— 1. 561, 438.  OS 

To  tbe  municipal  ti-easurles : 

Ooe-balf  cedula  taxes... 878,388,50 

Fifteen  per  cent  otber  collections __-  1.024,574.37 

Certain  license  taxes ._     .  210,084.10 

■     2. 119, 047. 03 

Total___        _     -     .  ._     .     _         .--     -.     8,803,350.91 

from  which  it  appears  that  the  actual  revenues  secured  by  the  in- 
sular government  from  this  source  was  P=5,122,871.80. 

ALCOHOr,   PRODUCTS. 

The  alcohol  products  of  the  islands  were  all  consumed  here,  none 
having  been  exported.  The  taxes  collected  during  the  year  on  spirits 
amounted  to  Fl ,303,573.04,  As  the  law  had  not  been  in  force  for  a 
full  year  during  the  fiscal  year  1905,  an  exact  comparison  is  unavail- 
able, but  there  has  been  a  gain  of  practically  50  per  cent  on  this  item. 

The  amount  collected  on  beer  for  the  year  was  ^121,158.40,  indicat- 
ing a  slight  reduction  over  the  probable  production  for  a  like  period 
of  the  year  immediately  preceding.  There  is  bat  one  brewery  in 
the  islands.  Owing  to  a  reduction  in  the  army  in  the  islands  there 
is  not  as  much  beer  consumed  as  in  former  years.  Importations  of 
American  and  German  beers  are  small  in  amount,  the  domestic  arti- 
cle being  superior  in  quality  and  lower  in  price  than  foreign  beers. 
It  is  believed  that  the  customs  duty  on  imported  beer  is  sufficient  to 
protect  the  local  brewery  from  foreign  competition. 

LEAF   TOBACCO. 

The  demand  for  leaf  tobacco  for  the  manufacture  of  cigars  is 
much  greater  than  the  supply.  Little  is  done  toward  improving 
the  quality  of  the  leaf  or  increasing  the  area  under  cultivation. 
Poorer  tobacco  is  in  some  cases  being  used  for  the  manufacture  of 
cigars  for  export,  and  some  brands  are  becoming  thereby  discredited. 
Some  new  markets  in  Africa  and  Gibraltar  have  been  reached  in 
manufactured  tobacco,  but  the  export  of  manufactured  tobacco  to 
the  United  States  is  nothing. 
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The  amount  collected  for  taxes  on  cigars  for  the  year  was 
P181,998.G1,  indicating  a  substantial  increase  of  output.  The  total 
export  of  cigars  during  the  first  full  year's  operation  of  the  law 
was  81,258,130,  China  continuing  still  to  be  the  best  customer  for 
Philippine  cigars.  There  has  been  a  decrease  in  the  number  ex- 
ported to  Spain.  The  United  States  takes  one-quarter  of  1  per  cent 
of  all  the  cigars  exported  from  the  islands.  If  the  United  States 
took  all  that  were  exported,  which  never  could  occur,  in  view  of  the 
immediate  vicinity  of  the  Asiatic  market,  it  would  add  about  1 
per  cent  to  the  total  number  of  cigars  now  being  manufactured  and 
consumed  in  the  United  States.  The  last  annual  report  of  the 
United  States  Commissioner  of  Internal  Kevenue  to  the  Secretary 
of  the  Treasury  states  that  there  is  a  fairly  regular  annual  increase 
of  over  2  per  cent  in  the  number  of  cigars  consumed  in  the  United 
States,  which  involves  an  increase  in  one  year  of  225,466,5i0  as  to 
cigars  there  manufactured  and  consumed.  If  all  the  cigars  manu- 
factured in  the  Philippine  Islands  and  exported  to  all  countries 
were  exported  to  the  United  States  only,  they  would  supply  the 
natural  increase  in  the  cigar  consumption  there  for  about  five  months, 
after  which  the  entire  present  Philippine  cigar  export  trade  having 
been  assimilated  for  all  time  to  come  in  the  American  market. 
the  American  cigar  manufacturer  would  continue  with  all  of  his  old 
trade,  plus  the  regular  increase  of  2  per  cent  or  more  from  year 
to  year.  It  should  be  remarked,  however,  that  few  of  the  cigars 
now  exported  to  other  countries  would  be  suited  to  the  American 
market,  most  of  them  being  of  a  very  low  grade;  nor  would  the 
exporters  in  these  islands  be  willing  to  abandon  their  markets  in 
other  countries  to  send  all  their  cigars  into  the  United  States,  and 
many  of  those  manufactured  in  the  islands  would  continue  to  be 
exported  to  other  European  countries  which  sell  goods  imported 
into  the  islands.  A  taste  for  the  Philippine  cigars  has  not  been 
acquired  in  the  United  States.  The  scarcity  of  good  tobacco  lands 
in  the  islands  to-day  available  for  cultivation  and  with  satisfactory 
transportation  facilities  renders  it  certain  that  it  would  be  many 
years  before,  under  the  most  favorable  circumstances,  tobacco  plant- 
ers could  possibly  increase  to  any  marked  extent  their  present  out- 
put. There  is  not  sufficient  good  leaf  produced  in  the  islands  to  meet 
the  demands  of  local  manufacturers  to  make  cigars  for  domestic 
consumption.  The  advent,  therefore,  upon  the  American  market 
of  the  Philippine  cigars  would  affect  that  market  to  a  hardly  per- 
ceptible degree  and  would  not  be  felt  to  any  appreciable  extent 
by  either  the  producer  of  American  tobacco  or  the  manufacturer  of 
cigars  in  the  United  States. 

The  cigarettes  produced  in  the  islands  are  mainly  consumed  hen!. 
The  tax  collected  for  cigarettes  manufactured  and  consumed  in  the 
islands  during  the  year  was  ?^,357,613.14,  showing  a  substantial  in- 
crease over  the  prior  production. 

Cigarettes  exported  during  the  year  numbered  21,062,844,  which 
paid  no  internal -revenue  tax.  The  total  number  manufactured  and 
consumed  within  the  islands  during  the  same  period  was  3,509,038,- 
750,  by  far  a  greater  consumption  of  cigarettes  per  capita  doubtless 
than  can  be  shown  for  any  other  country. 


y  Google 


EEPOKT    OP    THE    SRCRETARY   OF    FINANCE    , 


MATCHE8. 


The  total  collections  for  the  year  on  domestic  and  imported  matches 
were  P243,035.93,  representing  a  substantial  increase.  There  is  but 
one  manufactory  in  the  islands,  which  claims  to  have,  by  Spanish 
grant,  a  monopoly,  established  about  four  years  ago  in  the  suburbs  of 
Manila.  It  now  uses  native  woods  for  its  product.  During  the  first 
half  of  the  year  imported  matches,  mainly  Japanese,  supplied  57  per 
cent  of  the  trade  and  domestic  matches  43  per  cent.  During  the  last 
half  domestic  matches  supplied  58  per  cent  and  imported  matches  42 
per  cent,  which  facts,  on  the  whole,  indicate  that  the  internal-revenue 
tax  upon  the  domestic  product  and  customs  duty  upon  imported 
matches  have  so  adjusted  matters  that  neither  can  obtain  a  monopoly 
and  enhance  the  price. 

MERCHANTS,    MANUFACTURERS,    AND    COMMON    CARRIERS, 

The  internal- revenue  law  imposes  a  tax  at  the  rate  of  one-third  of  1 
per  cent  upon  the  value  of  commodities  sold  in  the  islands  by  mer- 
chants and  manufacturers  aside  from  sales  of  alcohol  and  tobacco 
products,  which  are  exempt  from  this  tax,  because  otherwise  taxed, 
and  the  law  also  excludes  the  sale  of  agricultural  products  by  farmers 
and  sales  of  all  articles  by  petty  dealers.  There  is  no  tax  upon  per- 
sonal property,  this  tax  forming  practically  a  substitute  for  it.  From 
that  tax  during  the  last  year  P=l,365,392.50  were  collected.  As  this 
tax  represents  one-third  of  1  per  cent  of  the  total  sales  that  are  taxed, 
a  capitalization  of  the  sum  collected  would  indicate  a  total  value  of 
declared  sales  of  commodities  during  the  year  to  the  amount  of 
¥=400,197,966.  If  to  this  amount  were  added  the  value  of  the  goods 
and  agricultural  products  not  declared  for  taxation  purposes  because 
exempt,  the  total  value  of  sales  actually  made  during  the  year  would 
undoubtedly  exceed  one-half  billion  pesos. 

OCCUPATIONS,  TRADES,  AND  PROFESSIONS. 

Collections  of  specific  license  tax  during  the  year  amounted  to 
^308,184.49.  A  material  {lercentage  of  these  collections  resulted 
from  taxes  upon  cockpits  and  horse  races.  There  has  been  an  agita- 
tion in  progress  for  a  considerable  time  for  the  restriction  of  the  evils 
resulting  from  the  exee&sive  indulgence  in  this  kind  of  gambling. 
The  agitation  has  resulted  in  closing  many  cockpits,  and  it  is  prob- 
able that  during  the  coming  fiscal  year  the  revenues  from  this  source 
will  be  substantially  diminished. 

OEDULAS   OR   CERTIFICATES   OF   REGISTRATION. 

The  cedula  is  in  the  nature  of  a  poll  tax  of  ^  imposed  upon 
every  male  person  in  the  islands  between  18  and  60  years  of  age,  if 
paid  during  the  first  four  montlis  of  the  calendar  year,  and  T% 
if  paid  thereafter.  Over  80  per  cent  of  the  cedulas  sold  were  of 
the  ?=!  class.  Most  of  the  members  of  the'  non-Christian  tribes 
are  exempt  from  this  tax,  as  well  as  a  small  number  of  certain  other 
specified  classes.  If  it  be  assumed  that  one-fifth  of  the  people  of  the 
islands  are  within  the  taxable  limits,  it  would  appear  that  practically 
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the  whole  Christian  population  had  purchased  cedulas  and  that  the 
tax  had  been  practically  collected  from  all  who  are  liable  to  it. 

LIQUOR   LICENSES   IN    MANILA. 

On  the  30th  day  of  June,  1905,  there  were  1,565  persons  in  Manila 
authorized  to  sell  alcoholic  products  in  some  form,  and  on  the  same 
date  in  1906,  1,552.  These  statistics  include  not  merely  bars  but  also 
restaurants,  hotels,  theaters,  wholesale  liquor  dealers,  distillers,  brew- 
eries, drug  stores,  and  dealers  in  the  native  wine,  or  "  vino."  On  the 
30th  day  of  June,  1906,  there  were  1,309  licensed  venders  of  native 
wine  in  the  city,  an  increase  of  43  during  the  year.  These  dealers  sell 
nothing  but  the  native  wines,  which  are  consumed  in  very  small  quan- 
tities at  a  time  by  the  natives,  who,  notwithstanding  the  large  number 
of  places  at  which  the  native  drink  is  sold,  are  among  the  most  tem- 
perate people  in  the  world.  A  drunken  Filipino  is  a  very  rare  spec- 
tacle; nor  do  the  Filipinos  patronize  the  American  bars  or  saloons. 

OPIUM    LAW, 

This  law  was  passed,  after  public  discussion,  on  March  8,  1906, 
and  was  made  enective  April  1,  1906.  Its  purpose  was  to  restrict 
the  sale  and  suppress  the  evil  resulting  from  the  sale  and  use  of 
opium  until  March  1,  1908,  when  its  importation  or  use  for  any  but 
medicinal  purposes  is  forbidden  by  act  of  Congress.  It  was  imprac- 
ticable, in  view  of  the  fact  that  the  prohibition  of  the  importation 
and  use  of  opium  for  any  but  medicinal  purposes  was  to  become 
effective  March  1,  1908,  to  enact  such  legislation  as  would  be  desir- 
able for  the  purpose  of  greatly  restricting  the  evil  had  the  time  of 
Srohibition  been  more  remote.  A  committee,  consisting  of  the  Eight 
lev.  Charles  H.  Brent,  Dr.  Jose  Albert,  and  Maj.  Edward  0.  Carter, 
U.  S.  Army,  had,  by  authority  of  the  Commission,  made  thorough  in- 
vestigation into  the  conditions  of  the  opium  traffic  and  the  use  of  the 
drug  in  various  countries  of  the  Orient  and  had  reported  its  conclu- 
sions to  the  Commission.  The  theory  of  their  recommendations, 
briefly  stated,  was  that  the  government  should  carry  on  the  business 
of  manufacturing  and  selling  opium  as  a  governmental  monopoly, 
with  a  registration  of  all  opium  smokers  and  a  gradual  extirpation 
of  the  habit.  This  system  having  been  found  impracticable,  in  view 
of  the  great  expense  of  establishing  a  governmental  monopoly  and 
manufacturing  establishments  for  the  mort  time  left  before  actual 
prohibition  came  into  effect,  there  was  nothing  left  for  the  Com- 
mission but  to  deal  with  the  subject  as  best  it  could  for  the  short 
time  before  full  prohibition.  It  is  probably  true  that  the  system 
recommended  by  that  committee,  with  some  modifications,  would  be 
the  wisest  and  best  solution  of  this  most  difficult  problem,  but  that 
system  is  not  feasible  unless  the  act  of  Congress  shall  be  modified, 
allowing  the  question  of  prohibition  to  be  determined  by  local 
authorities  as  experience  may  demonstrate  its  wisdom  and  may  point 
out  the  proper  time  when  such  a  measure  could  be  put  into  force.  It 
was  understood  that  such  was  the  intention  and  real  recommenda- 
tion of  the  committee  aforesaid.  The  enforcement  of  the  opium  law 
has  been  intrusted  to  the  bureau  of  internal  revenue.  It  has  not 
been  in  force  a  sufficient  length  of  time  to  make  complete  provision 
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for  the  or^nization  of  the  registration  and  other  administrative 
work  required  by  law.  In  Manila  285  persons  were  found  with 
opium  in  their  possession,  crude  or  prepared  for  smoking  or  in 
the  form  of  alkaloids,  to  the  amount  of  over  7  tons,  and  in  the 
islands  to  the  amount  of  10  tons.  Taking  as  a  basis  for  estimates 
the  customs  figures  on  dutj-'paid  opium  imported  into  the  Philip- 
pine Islands  of  late  years,  it  would  appear  that  the  normal  amount 
of  opium  smoked  here  in  one  year  would  be  about  100  tons,  the 
retail  price  of  which  has  been  about  ^5,000,000.  It  is  undoubtedly 
true  that  opium  merchants  and  smokers  had  stocked  up  before  the 
law  imposing  additional  tax  upon  imports  became  effective  and 
were  able  to  hide  the  greater  portion  of  the  drug  from  the  scrutiny 
of  the  internal-revenue  agents,  and  it  is  probably  also  true  that  con- 
siderable quantities  are  at  present  being  smuggled  into  the  islands 
in  such  manner  as  to  evade  customs  inspectors.  It  is  also  probable 
that  a  considerable  proportion  of  the  persons  who  formerly  smoked 
and  otherwise  used  opium  are  reforming,  owing  to  the  difficulties  of 
obtaining  the  drug  and  the  facilities  furnished  by  the  government 
for  reformation.  At  present  opium  is  worth  its  weight  in  silver  in 
the  Philippine  Islands,  and  small  quantities  could  be  concealed  about 
the  person  of  incoming  passengers  and  among  the  luggage  of  import- 
ers and  merchants  in  such  manner  that  discovery  is  very  difficult. 
■  Free  treatment  in  hospitals  is  provided  for  victims  of  the  opium 
habit  who  desire  to  be  cured.  At  the  outset  the  law  was  not  enforced 
with  the  utmost  rigor,  in  view  of  the  hardship  and  physical  suffering 
which  would  result  from  such  enforcement  before  free  medical  treat- 
ment had  been  provided.  A  person  now  discovered  smoking  opium 
is  arrested  and  required  either  to  take  out  the  certificate  and  pay  such 
fine  as  the  court  may  impose  or  to  enter  the  hospitals  as  a  bona  fide 
patient  seeking  to  be  cured  of  the  use  of  the  drug.  Under  the  law, 
Americans,  Filipinos,  and  others  not  Chinese  can  not  receive  a  user's 
certificate  and  their  only  alternative  from  prosecution  when  found 
using  the  drug  is  to  take  the  hospital  treatment.  From  April  1  to 
June  30, 1906,  there  were  issued  4,845  certificates  to  habitual  smokers, 
of  which  2,519  were  issued  in  Manila.  The  estimates  as  to  the  num- 
ber of  persons  in  the  islands  who  are  addicted  to  the  use  of  the  drug 
vary  greatly;  probably  20,000  confirmed  users  will  eventually  take  ■ 
out  certificates.  Many  Filipinos  have  applied  for  such  certificates,  as 
well  as  some  Americans  and  foreigners,  but  the  law  forbids  issuance 
to  them. 

Thirty-five  wholesale  and  135  retail  dealers'  licenses  have  been 
issued  between  April  1  and  June  30.  The  law  is  not  intended  as  a 
revenue  producer,  although  the  tax  on  crude  and  prepared  opium  and 
alkaloids  is  very  heavy.  The  total  amount  collected  under  the  law 
for  three  months  ending  June  30, 1906,  is  ¥=81,424.89. 

NECESSITY  OF  INCREASING  THE  WORKING  FORCE. 

Legitimate  manufacturers  and  dealers  in  alcoholic  and  tobacco 
products  have  complained  that  there  has  been  much  illicit  manu- 
facture and  sale,  and  that  they  are  exposed  to  an  unfair  competition. 
This  undoubtedly  is  true  to  a  certain  extent,  and  it  is  impossible  for 
the  internal-revenue  bureau  to  cope  with  this  difficulty  without  an 
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additional  number  of  agents  and  inspectors.  ^Vliile  the  employment 
of  additional  aid  will  cause  increased  expenses,  the  additional  revenue 
thus  raised  will  undoubtedly  more  than  compensate  for  the  increased 
expenditures,  besides  fumishiim  adequate  protection  to  the  legitimate 
manufacturers  and  dealers.  For  this  reason  it  may  here  properly 
be  stated,  although  it  covers  a  transaction  subsequent  to  June  30, 
1906,  that  the  Commission,  realizing  the  importance  of  these  consider- 
ations, has  by  its  annual  appropriation  bill  for  the  fiscal  year  1907 
made  such  provisions  as  adequately  to  meet  the  difficulties  here  stated. 
The  report  of  the  collector  of  internal  revenue  is  herewith  annexed 
and  marked  "  Exhibit  No.  3." 

THE   CITY  OF   MLiNILA. 

_  The  reorganization  act  passed  October  26,  1905,  provided  that  the 
city  of  Manila  should  thereafter  report  to  the  secretary  of  finance  and 
justice  instead  of  to  the  governor-general,  as  before. 

The  financial  situation  of  the  city  requires  special  consideration. 
Its  disbursements  for  the  fiscal  year  1906  were  greater  than  those  in 
any  prior  year,  aggregating  ¥=5,843,554.24,  of  which  ?=1 ,634,728. 14  was 
for  permanent  public  improvements  and  P23S,335,98  represent  inter- 
department  transactions — that  is,  payments  made  by  one  depart- 
ment of  the  city  government  to  another  for  services  rendered  to  the 
former  by  the  latter.  The  actual  current  expenses  of  the  city  for  the 
year,  therefore,  were,  excluding  permanent  improvements  and  inter- 
department  charges,  P3,976,490.12.  The  city  has  gone  rapidly  for- 
ward in  the  way  of  public  improvements,  as  shown  by  the  above 
statement. 

All  the  expenditures  of  this  character  were  desirable  and  justified 
had  the  city  been  in  financial  condition  to  undertake  the  improve- 
ments. The  city  authorities  failed  fully  to  take  into  account  the 
great  diminution  in  their  revenues  caused  by  the  enactment  of  the 
internal-revenue  law.  Under  the  old  law  the  great  industries  of  the 
islands,  which  were  largely  located  in  Manila,  paid  tribute  to  the  city 
treasury,  while  under  the  present  internal-revenue  law  those  large 
establishments,  such  as  distilleries,  breweries,  cigar  and  cigarette 
factories,  etc.,  contribute  to  the  general  treasury  for  the  benefit  of  the 
consumers  scattered  all  over  the  islands,  and  not  for  the  benefit  of  the 
city  of  Manila  alone,  which  receives  only  its  pro  rata  share  of  the 
internal-revenue  taxes  based  upon  population. 

At  the  end  of  the  fiscal  year  1905  the  citj  had  a  deficit  of  P'TSjSSe.TS. 
The  new  internal-revenue,  law  reduced  its  income  to  the  amount  of 
P^00,000,  more  or  less,  and  the  tax  levy  on  real  estate  for  the  cal- 
endar years  1905  and  1906  realized  materially  less  tiian  in  prior 
years.  Owing  also  to  the  delay  in  passing  the  reorganization  act 
(No.  1407),  it  was  impracticable  to  pass  the  appropriation  bill  for 
the  fiscal  year  1906  until  December  15,  1905 ;  meanwhile  the  city  had 
gone  on  upon  its  former  schedule  of  expeditures  under  authority  of 
law.  Undoubtedly  the  scale  of  expenditures  for  the  first  half  of  the 
fiscal  year  was  materially  larger  than  it  would  have  been  had  the  ap- 
propriation bill  been  passed  on  or  near  the  1st  of  July,  when  properly 
it  ought  to  have  been  enacted.  The  city  authorities  also  made  their 
estimate  of  income  upon  a  basis  of  2  per  cent  tax  levy  on  real  estate, 
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but  the  tas  rate  wa^^  subsequently  fixed  at  1|  per  cent,  which  fact 
also  disarran^d  the  estimates  ot  the  municipal  board,  largely  re- 
ducing their  income.  The  estimates  for  appropriations  for  public 
improvements,  when  made,  contemplated  about  the  same  deficit  at, 
the  end  of  the  year  as  at  the  beginning,  but  the  actual  deficit,  not 
including  special  funds  like  the  sewer  and  waterworks  bonds  issue, 
etc.,  at  the  end  of  the  year  amounted,  as  stated  by  the  municipal 
board,  to  P936,332.34,  including  loan  account  with  the  insular  gov- 
ernment for  the  Luneta  extension,  amounting  to  M82,014.05,  and  the 
balance  due  the  insular  government  on  account  of  purchase  of  trans- 
portation equipment  ana  corral,  ^=106,569.24,  the  actual  deficit  and 
sum  due  the  insular  government  on  general  account  being  ^647,749.05. 
It  is  apparent  that  tne  city  has  been  living  beyond  its  means,  and  has 
not  yet  adapted  itself  to  the  new  conditions  imposed  by  the  internal- 
revenue  law,  and  it  is  necessary  that  radical  measures  be  taken  to 
cause  it  to  live  within  its  income.  While  permanent  improvements 
are  most  desirable,  yet  they  can  only  be  made  as  rapidly  as  the  condi- 
tions of  the  treasury  warrant.  Radical  retrenchment  is  also  nec- 
essary in  most  of  the  departments  of  the  city,  and  it  is  believed  that 
a  great  reduction  can  be  made  in  the  expenses  of  administration 
without  material  impairment  of  efficiency.  The  committee  appointed 
by  executive  order  No.  14,  series  1905,  has  extended  its  work  to  the 
city  of  Manila,  and  has  recentlv  made  a  report  ■  advising  certain 
consolidations  and  changes,  whieli  the  committee  believe  will  mate- 
rially reduce  the  expenses  of  administration.  It  has  not  been  feasible 
yet,  for  want  of  time,  to  act  upon  that  report,  but  action  will  be  taken 
before  the  passage  of  the  appropriation  bill  for  the  city  of  Manila  for 
the  fiscal  year  1907,  and  an  effort  will  be  made  not  only  to  keep  the 
expenditures  for  the  coming  year  within  the  income,  but  also  mate- 
rially to  reduce  the  existing  deficit. 

The  municipal  board  estimate  a  total  expenditure  of  ¥=3,500,000  for 
current  expenditures  for  the  fiscal  year  1907,  P=158,740  for  sinking 
fund  and  interest  on  bonds  covered  by  existing  permanent  appropria- 
tions, and  also  a  first  payment  of  f^5,000  on  the  Luneta  extension 
loan,  making  a  total  estimated  expenditure  of  ^3,693,740,  These 
expenditures  are  ^475,000  less  than  was  appropriated  last  year,  and 
the  municipal  board  believes  that,  including  30  per  cent  contribution 
by  the  insular  government  authorized  by  law,  the  expenditures  will  be 
well  within  the  income  and  provide  a  substantial  reduction  of  the 
present  deficit. 

The  estimated  budget  for  the  city  of  Manila  for  the  ensuing  year 
will  be  found  in  a  later  portion  of  this  report.  This  estimate,  how- 
ever, does  not  provide  for  permanent  improvements,  which  must  be 
to  a  considerable  degree  suspended  until  the  finances  of  the  city  are 
in  better  condition. 

The  municipal  board  recommends  certain  additional  taxes  for  the 
purpose  of  procuring  more  revenue,  but  it  is  believed  that  the  burden 
of  taxation  ought  not  to  be  increased  in  any  respect  within  the  city 
and  that  adequate  remedy  is  to  be  found  in  reduction  of  expenses  and 
not  in  increased  taxation. 

The  subject  of  asking  Congress  to  authorize  a  bond  issue  for  pub- 
lic improvements,  aside  ft-om  the  sewer  and  water  works  bonds,  has 
been  to  some  extent  discussed,  but  the  bonded  debt  of  the  city  already 
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authorized  is  equal  to  10  per  cent  of  tlie  assessed  value  of  its  taxable 
property,  and  this  limit  ought  not  to  be  passed  by  any  well-governed 
municipality.  The  bonds  now  authorized  and  which  will  undoubt- 
edly be  all  required  for  sewer  and  water  works  purposes,  will  require 
an  annual  expenditure  of  ^475,000  for  interest  and  sinking  fund,  a 
sufficiently  heavy  burden  for  the  present.  It  is  therefore  recom- 
mended that  authority  for  a  further  bond  issue  be  not  asked  of  Con- 
gress. The  whole  matter  of  the  city's  finances  must  come  down  to 
the  basis  of  the  city's  living  within  its  means. 

During  the  year  the  city  has  entered  into  a  contract  with  the  Hos- 
picio  de  San  Jos4  under  which  juvenile  offenders  sentenced  bv  the 
municipal  court  and  by  the  courts  of  first  instance  are  carecf  for, 
fed,  clothedj  and  instructed,  to  their  physical,  mental,  and  moral 
benefit.  This  arrangement  establishes  practically  a  reform  school, 
thus  supplying  a  much  needed  want. 

The  accounts  relating  to  sewer  and  water  works  bonds  issue  will 
appear  elsewhere  in  this  report.  One  million  dollars  of  the  author- 
ized issue  only  have  been  sold,  and  the  remainder  will  doubtless  be 
needed  in  January,  1907,  and  January,  190S,  respectively. 

The  real  estate  owned  by  the  city  is  appraised  at  ^5,566,957  and 
its  personal  property  at  ^^1,688,202.53.  The  assessed  valuation  of 
real  estate  subject  to  taxation  within  the  city  is  P80, 525,235. 

During  the  year  much  work  has  been  done  nithe  way  of  establish- 
ing street  lines  and  grades,  preparations  of  plans  of  lands  expro- 
priated for  new  streets  and  for  street  widening,  malting  proper 
surveys  for  and  establishing  building  lines,  preparation  of  maps,  and 
general  improvement  of  the  streets  and  parks.  The  city  is  physi- 
cally in  excellent  condition  and  is  constantly  growing  more  and  more 
attractive. 

Among  the  public  improvements  carried  out  during  the  year  may 
be  mentioned  the  construction  of  concrete  river  walls  on  the  Pasig 
River  below  the  Bridge  of  Spain,  the  construction  of  the  new  Ayala 
steel  bridge,  the  completion  and  opening  of  the  new  Binondo  lift 
bridge,  the  construction  of  the  San  Miguel  bridge,  expenditure  of 
large  sums  upon  the  Luneta  extension,  filling  in  of  moats,  construc- 
tion of  curbs,  purchase  of  lands,  and  construction  of  markets,  con- 
struction, widening,  and  straightening  of  streets  generally,  purchase 
of  land,  lot  1,  block  47,  Ermita,  the  purchase  or  rights  and  traffic 
facilities  in  the  Vitas  Canal,  and  other  similar  works,  aggregating 
^^782,610.58.  _ 

New  buildings  of  strong  material  were  constructed  in  the  city 
during  the  year  to  the  value  of  ^1,860,801,  and  of  light  materials 
to  the  value  of  ^48,973. 

The  police  department  has  been  efficient,  but  in  the  interest  of 
economy  the  force  will  be  very  greatly  reduced.  In  1901  there  was 
an  authorized  force  of  804  men,  though  under  the  direction  of  the  pro- 
vost marshal  the  city  had  before  enrolled  about  2,000  men  for  duty 
as  policemen  within  the  city  limits.  The  average  for  the  fiscal  year 
1905,  was  715  men,  and  for  the  fiscal  year  1906,  700.  This  force  is 
to  be  reduced  to  500  men,  of  which  not  more  than  200  will  be  Ameri- 
cans. The  city  is  one  of  the  most  orderly  in  the  world,  and  it  is 
believed  500  men  will  be  fully  adequate  for  the  whole  needs  of  the 
city.     . 
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The  fire  department  has  been  very  efficient.  The  following  tabu- 
lation of  losses  by  fire  for  the  fiscal  years  1&03  to  1906,  inclusive, 
bears  eloquent  testimony  to  the  value  and  efficiency  of  this  depart- 
ment: 

LoaseB  for  1903 Pl,670,ffii0  j  Losses  for  1005 ¥■135,921 


including  buildings  and  contents  in  each  case,  the  loss  for  1906 
upon  bundings  bemg  but  P=50,lT5.5O.  The  total  loss  due  to  fire  on 
buildings  was  approximately  one-seventh  of  1  per  cent  of  the  value 
of  the  buildings  in  the  city  subject  to  taxation. 

It  has  been  found  that  the  Filipino  firemen  render  uninterrupted 
service,  value  their  positions  very  highly,  and  are  constantly  improv- 
ingin  efficiency. 

The  attendance  at  the  city  schools  consta,ntIy  increases,  and  a 
greater  number  of  schoolhouses  are  necessary.  The  increase  in 
the  number  attending  the  day  schools  is  shown  in  the  following 
tabulation : 


The  work  of  installing  a  new  water  supply  has  now  passed  its 
initial  stages.  The  Mariquina  River  is  to  be  dammed  at  a  point  in  , 
the  extreme  suburb  of  the  town  of  San  Mateo,  about  23  miles  from 
Manila,  where  there  is  to  be  constructed  a  reservoir  with  a  capacity 
of  2,000,000,000  gallons  at  an  elevation  of  212  feet  above  the  sea  level. 
At  a  point  nearer  Manila,  at  about  112  feet  above  sea  level,  another 
reservoir  of  50,000,000  gallons  capacity  will  be  built,  from  which  the 
water  will  be  delivered  to  the  city..  The  whole  system  will  be  oper-, 
ated  by  gravity.  Contracts  for  constructing  the  dams  and  head- 
works,  furnishing  the  steel  plates  and  rivets,  manufacturing  and 
laying  the  steel  pipes,  constructing  of  necessary  tunnels  and  conduits,' 
reservoirs  and  gatehouse  works  have  all  been  let  and  the  work 
is  under  way.  Contracts  already  let  involve  an  expenditure  of 
?2j051,621.52  and  require  the  work  to  be  completed  by  July  1,  1908- 

The  plans  for  the  new  sewerage  system  are  as  set  forth  in  the  report 
one  year  ago  and  involve  the  discharge  of  the  whole  sewage  of  the 
city  into  the  bay  at  a  distance  of  6,500  feet  from  the  shore,  pumping 
stations  being  so  distributed  as  to  bring  the  sewage  finally  all  into 
the  large  discharge  pipe  emptying  into  the  bay  as  above  stated. 
Contracts  for  furnishing  materials  and  laying  pipes  and  other  de- 
scribed construction  have,  by  advertisement,  been  let  amounting  to 
P3,262,106,40,  The  successful  bidders  for  all  the  sewer  and  water-  , 
works  construction  have  been  American  individuals  or  corporations. 

The  estimates  are  that  the  sewer  and  waterworks  systems  can 
both  be  completed  for  the  sum  of  P8,000,000,  the  amount  of  the 
bond  issue  authorized,  including  the  premiums  secured  on  sale  of 
the  bonds. 

Full  details  as  to  the  working  and  receipts  and  expenditures  of 
every  department  of  the  city  government  will  be  found  in  the 
interesting  report  by  the  municipal  board,  hereto  annexed  and 
marked  "Exhibit  No.  4." 
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•USE  TBEAST7B.T  AND   THE   ATOITOB'S   OFFICE. 

The  report  of  the  insular  treasurer  is  hereto  annexed  and  marked 
"Exhibit  No,  5,"  The  final  report  of  the  auditor  upon  all  accounts 
for  the  fiscal  year  1906  is  annexed  to  this  report  and  marked  "  Exhibit 
No.  6." 

The  auditor  reports  that  the  work  of  his  office  is  current,  and  that 
accounts  are  being  settled  immediately  upon  their  receipt,  and,  with 
the  exception  of  a  few  delayed  insular  accounts  from  remote  points 
and  reports  from  some  of  the  provinces  in  which  the  district  auditors 
have  been  delayed  in  the  completion  of  their  work,  the  accounts  for 
the  fiscal  year  are  complete. 

There  has  been  a  material  increase  in  the  force  in  the  auditor's  office 
over  the  preceding  year,  owing  to  the  provisions  of  the  accounting  act 
(No.  1402) ,  by  virtue  of  which  the  auditor  took  over  from  the  treasury 
and  other  bureaus  the  field  examinations  of  accounts  and  the  work  of 
fixing,  exacting,  and  filing  of  the  bonds  of  insular,  provincial,  and 
municipal  officials  required  by  law  as  security  for  public  money  or 
property  in  their  hands.  Under  that  act  there  was  created  a  corps 
consisting  of  a  chief  district  auditor  and  such  number  of  district  audi- 
tors as  might  be  detailed  from  the  authorized  personnel  of  the  bureau 
for  the  purpose  of  auditing  provincial  accounts.  This  auditing  is 
now  done  in  the  respective  provinces  instead  of  in  Manila,  as  hereto- 
fore. Much  difficulty  was  found  in  inaugurating  the  new  system  by 
reason  of  a  lack  of  a  sufficient  number  of  men  of  ability  and  experience 
to  do  the  work.  The  corps  had  to  be  created  out  of  band  for  sudi 
field  work,  in  which  men  must  act  largely  upon  their  own  initiative 
and  judgment,  and  at  once.  Under  the  new  system,  notwithstanding 
the  difficulties,  the  work  of  auditing  provincial  accounts  is  further 
advanced  than  ever  before  at  a  corresponding  period  and  is  being 
done  effectively. 

By  act  No,  1482,  passed  May  1,  190C,  the  auditing  of  municipal 
accounts  was  placed  under  district  auditors,  subject  to  the  jurisdiction 
and  supervision  of  the  insular  auditor.  The  advantage  of  the  change 
from  the  system  of  auditing  these  accounts  for  their  respective  prov- 
inces by  38  provincial  treasurers,  as  it  existed  under  the  old  system,  is 
already  apparent  in  many  ways.  The  provincial  treasurers  them- 
selves and  those  cognizant  of  the  affairs  in  the  municipalities  have 
forwarded  statements  of  the  beneficial  results  of  the  change.  There 
are  625  municipal  organizations  in  the  islands,  and  the  accounts  of  all 
of  the  municipal  treasurers  must  be  audited.  These  aggregate  an 
annual  expenditure  of  P4,800,000. 

RECEIPTS  AND  DISBURSEMENTS. 

During  the  fiscal  year  1905  there  was  an  excess  of  net  expenditures 
over  net  income  receipts  of  ¥=1,398,723.92,  while  the  accounts  at  the 
close  of  the  fiscal  year  1906  show  an  excess  of  net  receipts  over  net  dis- 
bursements amounting  to  ?^,180,647.43.  This  favorable  result  is  due 
in  part  to  greater  economy  in  expenditure,  in  part  to  increased  collec- 
tions from  the  bureau  of  internal  revenue  more  than  sufficient  to  coun- 
teract the  decrease  in  customs  receipts,  and  in  part  to  the  construction 
of  public  works  out  of  proceeds  of  bond  issues  authorized  by  Congress, 
instead  of  from  current  receipts.  Without  the  internal-revenue  law, 
however,  the  government  would  have  been  unable  to  meet  its  obli- 
gations. 
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The  sums  available  for  appropriation  from  general  funds  at  the 
close  of  the  fiscal  years  1901  to  1906,  inclusive,  are  as  follows : 

1901 PT,  800, 000. 00  |  1904,  a  deficit  of ?^0,599.52 

1902 8,000,000.00     1905,  available 585,021.36 

1903 4,346,000.00  ]  1906 2,572,268.38 

The  favorable  statement  for  the  last  two  years  shows  that  the  gov-, 
ernment  is  now  upon  a  sound  basis  financially  and  that  the  resump- 
tion of  appropriations  for  permanent  public  works  from  current 
income  is  now  practicable.  It  is  most  undesirable  to  exhaust  the 
whole  borrowing  power  of  the  government  given  by  acts  of  Congress 
for  the  constructions  of  permanent  improvements.  There  should  be 
some  reserve  left  in  the  authority  referred  to  to  meet  special  contin- 
gencies. Meanwhile,  with  constant  economy  in  the  expenses  of 
administration  a  considerable  sum  can  be  appropriated  each  year 
from  current  revenues  for  the  construction  of  important  work  of  a 
lasting  character  and  essential  to  the  complete  prosperity  of  the 
islands. 

THE  SUSPENSION  OF  THE  LAND  TAX  FOR  1906. 

The  satisfactory  result  of  tlie  finances  for  the  last  year  has  been 
secured,  notwithstanding  the  enactment  of  act  No,  1455  on  February 
19, 1906,  which  provides  for  a  total  suspension  of  the  land  tax  through- 
out the  islands  outside  the  city  of  Manila  for  the  calendar  year  1906, 
and  for  an  appropriation  from  insular  funds  to  the  provinces  and 
municipalities  of  the  total  amount  of  land  taxes  collected  by  them, 
respectively,  in  the  year  1905.  This  appropriation  was  made  payable 
in  twelve  equal  monthly  instalments.  This  legislation  has  given  to  the 
agriculturists  in  the  municipalities  and  provinces  a  most  welcome  rest 
from  the  burden  of  the  land  taxes  for  one  year,  and  has  still  provided 
for  them  the  same  resources  for  disbursement  in  the  support  of 
schools,  construction  of  roads  and  bridges,  and  other  purposes  for 
provincial  and  municipal  uses,  as  they  had  available  for  those  pur- 
poses before  the  suspension  of  the  land  taxes.  Six  of  the  installments 
have  been  paid  aggregating  PI  ,3 17,694.30,  in  addition  to  the  sum  of 
?16,160.69  paid  to  the  province  of  Cebu  under  special  provisions. 
The  refund  from  the  insular  treasury  did  not  apply  to  the  Moro 
Province,  the  authorities  of  that  province  having  requested  the  con- 
tinuance of  the  land  tax  therein.  The  city  of\  Manila  was  not 
affected  by  this  legislation,  and  therefore  no  appropriation  was  made 
for  it. 

Under  the  act  referred  to,  the  sum  above  stated  will  likewise  be 
disbursed  during  the  first  six  months  of  the  fiscal  year  1907  from  the 
insular  treasury  to  the  provinces  and  municipalities,  and  therefore 
will  affect  the  budget  for  the  coming  year. 

NET  RECEIPTS  IN  AND  WITHDRAWALS  FROM  THE  THEASITRY. 

The  net  income  receipts  of  .the  government  for  the  fiscal  year  1906, 
as  deposited  in  the  insular  treasury,  were  ?22,890,063.82,  segregated 
as  follows: 

Customs  revenue f^Ji,862,485.62 

Postal  revenue 385.895.08 

Internal  revenue  accruing  solely  to  the  insular  government 5, 247,  398, 09 

Miscellaneous  revenue 2,394,285.03 
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No  refunded  or  refundable  items  or  such  as  the  treasury  receives 
only  as  agent  are  included  in  this  statement.  Customs  colfections  in 
the  United  States  for  account  of  the  Philippine  government  during 
the  fiscal  year  1906  were  ^^1,076,701.40.  This  sum,  however,  does 
not  include  the  collections  for  June,  1906,  which  were  abnormally 
large,  amounting  to  1^245,463.44,  and  which  were  not  deposited  or 
made  available  for  the  insular  government  during  this  fiscal  year.  It 
appears  from  the  auditor's  report  that  the  customs  collections  made 
in  the  United  States  on  Philippine  products  imported,  and  which  by 
law  are  refundable  to  the  Pnilippme  treasury,  were  less  than  the 
returns  from  the  Insular  treasury  to  the  exporters  of  duties  collected 
on  hemp  exported  from  the  islands  to  the  United  States,  the  whole 
provision  resulting  in  a  net  loss  to  the  insular  government. 

The  net  expense  withdrawals  are  chargeable  as  follows : 

The  Fbtlipplne  Commtasion P-TQ.  610. 82 

The  executive 619, 492. 12 

The  department  of  the  Interior 2, 056,  753. 90 

The  department  of  commerce  and  police 6, 084, 360.  98 

The  department  of  finance  and  justice 2,639,074.72 

The  department  of  public  Instruction 4,532,320,46 

Unassigned  service 3,  697,  803.  39 


Total   _ 19.709,416.39 

This  sum  was  disbursed  by  the  various  bureaus  of  the  government 

as  follows : 

Philippine    Commission P79.  610.  82 

Executive  department : 

Executive  — 106, 020. 00 

Executive    bureau 430,074.69 

Bureau  of  civil  service 75,508.22 

Bureau  of  archives 5,751.45 

Official  Gazette 2, 137.76 

Department  of  the  interior : 

Bureau  of  beiilth 811. 449. 17 

Bureau  of  landH--. 252,843.98 

Bureau  of  science 272.632.15 

Bureau  of  agriculture 264,141.54 

Bureau  of  forestry ■ 148, 191.  32 

Quarantine   service 120,  864. 10 

Weather  bureau 91, 313.  38 

Mining  bureau 10, 259. 56 

Philippine  civil  hospital 68.431.51 

Civil  sanitarium,  Bagulo 16,627.19 

Department  ot  commerce  and  police : 

Bureau  of  constabulary 3.149.133.96 

Bureau  of  public  worits .'>12,  748.  60 

Bureau  of  navigation 1, 539.  932. 71 

Bureau  of  architecture  (excMs  of  refunds) 67,947.25 

Bureau  of  posts_^ 647,097,87 

Coast  and  geodetic  survey 167,504.77 

Signal   service 120, 436,  65 

Superintendent  Intendenda  Building 3, 383. 95 

Superintendent  Oriente  Building 9,195.71 

Custodian  Sta.  Potenelana  Building 1.044.38 

Custodian  Fortln  Building 1,830.63 

Department  of  finance  and  justice : 

Bureau  of  Justice 823,832.98 

Bureau  of  audits 312,883.63 

Bureau  of  the  treasury 135,712.23 

Bureau  of  customs 935,779.57 

Bureau  of  luteiaal  revenue 430,866.31 
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Depnrtment  of  public  instruction ; 

Bureau  of  eduL-iiliou ^3.077,296.87 

Bureau  of  prisous 870,161.91 

Bureau  of  supply  (excess  of  refunds) __  ,14,221.20 

Bureau  of  printing 388,663.61 

Ethnological  survey 0,378.15 

Bureau  of  eold  storage 272,094.02 

American  Circulating  Libniry 1,  947. 10    , 

Unassigned  service: 

Benguet  improvements  (excess  of  refunds) P8,601. 14 

Consulting   architect 9.  oia  80 

St.  Louis  Exposition  board 0,572.29 

Chief  quni'temiaster,    division    of   tbe   Phlllppiues    (excess 

of  refunds) 1,603.74 

Contribution  to  city  of  Manila,  So  per  cent  of  net  with- 
drawals : 1,338,  385.  74 

Annual  payment  to  Sultan  of  Sulu  and  bis  advisers 18,245.00 

Interest  on  public  improvement  bonds 220, 375. 00 

Interest  on  friars'  lands  bonds 420,  OOO.  <XI 

Payments  to  provinces 1,509,206.45 

Miscellaneous    180,204.99 


Total  19.709,416.39 

Included  in  tbe  unassigned  service  are  such  items  as  5=1,338,385.74, 
the  insular  government's  contribution  to  the  city  of  Manila ;  interest 
on  public-improvement  bonds,  ^=220,375;  interest  on  friar- land 
bonds,  ?420,000 ;  payments  to  provinces  in  lieu  of  the  suspended  land 
taxes,  ?!  ,333,854.99,  and  other  minor  special  payments. 

The  net  income  receipts  of  the  insular  government  therefore  ex- 
ceeded the  net  expense  withdrawals  from  the  treasury  bv  the  sum  of 
?3,180,64r.43.  '     ' 

The  actual  expenditures,  as  will  appear  from  the  auditor's  final 
report,  do  not  differ  very  materially  from  the  net  expense  with- 
drawals here  given. 

AGGREGATE  OF  ALL   FUNDS   IN   THE   HANDS   OF   THE  INSULAR   THEASUKBR, 
JUNE  30,  190G. 

General   revenue  account flO,  392, 404. 64    Pfs.  132,484.23 

Depositary  account 11,217.563.94  1,215.19 

Cei-tiflcate  redemption  fund 14, 410,  (MO.  00     

Total   45, 019. 968. 58  J33, 699. 42 

These  funds  were  distributed  as  follows; 

In  treasury  vaults P'lS.  065, 090. 20  $4,  606,  299,  57    Pfs.  133,  699. 42 

Checks  on  hand  for  deposit  ___  108, 557. 34 

In  banks  at  Manila 308.697.77 

In  banks  In  United  States 8,513,096.315 

(a)  In  banks  at  Manila  (spe- 
cial   deposits) 280, 733. 08  9, 0(M),  00 

In  bands  of  pi-ovlncial  treas- 
urers for  exchange 116.42 

Total 18,  703,  176. 81  13,  128,  305. 885  133, 699. 42 

This  statement  includes  not  merely  the  general  revenue  account, 
but  the  depositary  accounts  pertaining  to  the  gold-sfandHrd   fund 
and  other  depositary   accounts  and   the  special   funds   reserved   as 
security  for  the  silver  certificates. 
WAR  1906— TOL  9— -3 
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THE    CITY   or   MANILA. 

The  accounts  of  the  city  of  Manila  have  been  elsewhere  stated  in 
this  report  and  need  not  be  here  repeated. 

THE   CONGRESSIONAL   EELIBr    FUNU. 

At  the  close  of  the  fiscal  year  1905  there  were  in  the  insular  treas- 
ury available  for  appropriation  Fl,228.53  of  the  Congressional  relief 
fund,  while  at  the  close  of  the  fiscal  year  1906  the  sum  available  was 
^=107,495.24,  the  increase  being  due  to  the  repayments  to  allotments 
which  reverted  to  the  fund.  The  sum  of  ^524,635.97  was  withdrawn 
for  disbursements  during  the  fiscal  year  from  appropriations  mainly 
made  before  the  beginning  of  the  year.  At  the  close  of  the  fiscal 
year  1906  there  were  allotments  of  appropriations  of  the  fund  un- 
drawn amounting  to  ^376,067. 72.  In  other  words,  there  now  remains 
available  for  the  Commission  to  appropriate  ?107,495.24  out  of  the 
original  fund.  There  is  also  available  for  allotment,  although  here- 
tofore appropriated  but  not  allotted,  the  additional  sum  of  ^101,824. 

rBIAR-LAND   FUNDS. 

The  final  payment  on  account  of  the  friar-Jand  purchase  was  made 
in  October,  1905,  and  amounted  to  r7,043,314.  The  total  with- 
drawals from  the  fund  during  the  fiscal  year  were  P7 ,255,457.34,  and 
there  was  left  in  that  fund  a  surplus  or  excess  resulting  from  the 
proceeds  of  the  bond  issue  of  ?1,024,656.98,  arising  by  reason  of  a 
reduction  in  the  original  purchase  price  of  the  lands  against  whicli 
the  friar-land  bonds  were  issued,  as  a  result  of  resurveys  and  com- 
promises. This  sum  has  been  determined  by  the  Secretary  of  War 
and  by  the  Philippine  Commission  to  be  available  for  the  general 
expenses  of  administering  the  friar  lands,  as  well  as  for  sinking-fund 
purposes  to  pay  the  principal  and  interest  thereon. 

Under  tlie  provisions  of  act  No.  1284,  ^420,000  were  paid  from 
general  funds  as  interest  upon  friar-land  bonds,  while  the  general 
treasury  profited  by  interest  received  through  the  period  while  the 
fund  was  on  special  deposit  to  the  amount  of  ?^158,152.10.  Part  of 
these  transactions  occurred  before  the  total  amount  due  for  the  friar 
lands  had  been  determined  and  the  amount  of  the  surplus  was  un- 
known, 

PUBLIC   WORKS    AND   PERMANENT   IMPROVEMENTS. 

During  the  year  public  works  have  been  met  from  funds  specially 
borrowed  under  bonds  issued  for  that  purpose,  interest  and  sinking- 
fund  charges  only  being  included  in  the  regular  expenditures.  The 
net  expense  withdrawals  on  this  account  during  the  fiscal  year  were 
as  follows : 

From  the  fund  arising  from  the  first  and  second  series  of  bonds, 
^3,018,327.34,  including  a  loan  to  the  city  of  Manila  of  ^350,000  for 
the  Luneta  extension. 

BONDED    INDEBTEDNESS. 

The  bonded  indebtedness  of  the  insular  government,  aside  from 
the  certificates  of  indebtedness  relating  to  the  gold-standard  fund,  a 
statement  of  which  is  elsewhere  found  in  this  report,  consists  of  two 
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series  of  public-improvement  4  per  cent  bonds.  Five  million  pesos 
of  bonds  had  been  sold  prior  to  the  date  of  the  fourth  annual  report 
from  this  office,  and  a  second  series  of  P2,000,000  was  sold  on  the  15th 
day  of  February,  1906,  on  which  a  premium  of  P167,494  was  re- 
c-eived.  These  bonds  run  thirty  years,  Dut  may  be  paid  at  the  expira- 
tion of  ten  years.  It  is  estimated  that  the  bonds  will  be  paid  partly 
by  sinking  funds  and  partly  by  the  issue  of  a  new  series  at  the  expira- 
tion of  ten  years,  from  which  it  will  appear,  figuring  them  as  ten-year 
bonds,  that  the  bonds  were  sold  on  most  favorable  terms. 

IN8Dr.AR   BUDGET    FOR   THE   FISCAL   TEAK    1907. 

There  is  always  difficulty  in  forecasting  for  a  year  the  financial 
condition  of  a  government  like  that  of  the  Philippine  Islands,  where 
the  legislature  is  always  in  session  and  where  expenditures  not  au- 
thorized at  the  beginning  of  the  year  may  be  provided  for  later,  and 
where  unforeseen  emergencies  and  demands  are  liable  to  occur  from 
time  to  time  which  the  legislature  feels  called  upon  to  meet.  Not- 
withstanding these  difficulties,  the  estimate  in  the  fourth  annual 
report  from  this  office  at  the  end  of  the  fiscal  year  1905  was  that 
there  would  probably  be  available  at  the  end  of  the  year  a  surplus 
of  general  funds  for  appropriation  to  the  amount  of  ^2,991,505,22, 
The  actual  surplus  of  general  funds  available  for  appropriation  at 
the  end  of  the  fiscal  year  1906  was  ?3, 5 72,268. 38.  At  the  time  of 
making  the  fourth  annual  rex)ort  the  suspension  of  the  land  tax  and 
appropriation  from  insular  revenues  to  the  provinces  and  munici- 
palities to  provide  what  they  had  lost  by  the  suspension  of  the  land 
tax  had  not  been  authorized  by  law  and  was  not  taken  into  consider- 
ation. This  would  more  than  offset  the  difference  betweep  the  esti- 
mated available  surplus  and  the  actual  one,  and  would  indicate  that 
the  estimate  was  on  the  whole  a  conservative  one. 

The  total  net  revenues  estimated  in  the  fourth  annual  report  as 
accruing  to  the  general  government  during  the  fiscal  year  1906  were 
stated  at  ^22,714,650.08. 

The  actual  receipts  amounted  to F22, 890. 063. 82 

The  amount  of  disbursements  for  insular  purposes  for  the  fiscal 

year  1906  was  estimated  at 18.140.711.00 

The  actual  disbursements  for  these  purposes  were 19,709,416.30 

the  difference  being  more  than  accounted  for  by  the  appropriation 
afterwards  made  for  refunding  to  provinces  and  municipalities  the 
amount  of  their  land  tax  collections  during  the  prior  calendar  year. 
It  is  apparent,  therefore,  that  fairly  accurate  forecasts  were  made 
in  the  last  report.  That  report,  however,  was  made  after  five  months 
of  the  fiscal  year  had  elapsed  and  the  statistics  of  receipts  were  avail- 
able for  those  five  months.  The  present  forecast  as  to  receipts  will 
he  made  mainly  upon  the  basis  of  information  accruing  from  the 
operations  of  the  various  sources  of  revenue  for  the  fiscal  year  1906. 
The  customs  receipts  showed  a  groat  falling  off  during  that  year 
from  the  prior  year,  and  conditions  do  not  yet  exist  to  warrant  the 
assumption  that  the  falling  off  in  such  receipts  that  has  been  appar- 
ent for  the  past  two  years  will  not  continue  to  some  extent  during 
the  coming  year.  On  the  other  hand,  it  is  probable  that  the  receipts 
from  the  oureau  of  internal  revenue  will  exceed  those  for  the  past 
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year  because  of  a  more  thorough  working  of  the  system  and  complete 
organization  o£  the  collecting  forces,  and  for  other  reasons. 

Another  element  has  to  be  taken  into  consideration  in  the  forecast 
for  the  coming  year.  Heretofore  the  earnings  of  the  various  bureaus 
have  been  treated  as  miscellaneous  receipts.  Appropriations  have 
been  made  for  the  expenses  and  operations  of  the  bureau  irrespective 
of  sucli  receipts,  which  were  covered  into  the  general  treasury. 
Under  the  system  that  has  been  inaugurated  for  the  fiscal  year  1907 
each  bureau  has  an  authorized  expenditure  stated  in  the  appropria- 
tion bill  for  specific  purposes  there  defined;  but  the  appropriation 
itself,  in  case  of  those  bureaus  which  have  earnings  in  distinction 
from  pure  tax  collections,  is  only  for  the  amount  ol  the  authorized 
expenditure  less  the  estimated  earnings  of  the  bureau.  These  earn- 
ings accrue  in  very  small  part  for  work  done  or  material  and  supplies 
furnished  for  the  ^neral  public,  but  mainly  for  services  rendered, 
material  and  supphes  furnished  to  other  bureaus  and  departments  of 
the  insular  government  or  to  provincial  governments.  For  instance, 
the  bureau  of  navigation  has  an  authorized  expenditure  for  the  full 
amount  deemed  to  be  necessary  to  maintain  ttie  bureau  during  the 
year,  but  much  of  the  work  of  that  bureau  is  in  providing  transporta- 
tion for  officials  or  employees  or  merchandise  pertaining  to  other 
bureaus  or  to  the  provinces.  The  bureau  of  navigation  cTiarges  the 
proper  bureau  or  province  for  the  services  which  it  has  rendered,  and 
the  eaming.s  thus  accruing  are  deducted  from  the  actual  amount  of 
the  authorized  exjrenditures  in  order  to  determine  the  amount  of  the 
necessary  appropriation,  its  earnings  being  made  likewise  available. 
This  system  of  bookkeeping  does  not  in  the  slightest  degree  change 
the  actual  expenditures  of  the  government  or  its  mcome.  It  has  been 
urged  thai  such  a  system  of  accounting  is  more  in  consonance  with 
the  ordinary  conduct  of  business  enterprises,  and  particularly  that  it 
tends  materially  to  diminsh  expenditures,  because  bureau  chiefs  will 
be  more  cautious  about  incurring  expenditures  from  their  appropria- 
tions by  the  employment  of  other  bureaus'  services  when  they  know 
that  such  expenditures  will  be  charged  against  their  own  appropria- 
tions. This  last  consideration  undoubtedly  is  of  importance  and  is 
effective  in  reducing  appropriations.  It  is  not  believed,  however, 
that  this  system  or  statement  furnishes  to  the  public  in  general  as 
simple  and  easily  comprehended  a  statement  of  the  actual  earnings  of 
Ihe  Dureau  as  the  former  method,  which  shows  at  a  glance  the  earn- 
ings of  every  bureau,  which  appear  as  items  in  miscellaneous  receipts. 


PRODABLE  EXPENBITUKE8   FOR   THE   FISCAL    YEAH    1907, 

By  act  No.  1527,  n4,735,786.0<i  have  been  appropriated  for  the 
regular  insular  service  for  the  fiscal  year  1907, 

By  recnrrlng  appropriations  there  will  be  required  during  the 

year  for  Interest  upon  the  friar-land  bonds ¥-560, 000.  00 

For  Interest  during  the  year  upon  permanent  improvement  bonds.  230, 000. 00 

For  regular  recurring  doniitions  to  tiie  Moro  Bultnns  and  dat09__  14,  450. 00 
By  act  No.  1455  for  refund  to  provinces  and  municipalities  of  the 

amount  of  land  tnses 1, 333, 854. 99 

Making  a  total  for  the  year  of 16, 924, 091.  IK 
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The  -whole  of  the  ?'560,000  above  stated  as  being  required  for 
interest  upon  the  friar-land  bonds  during  the  year  will  be  diminished 
to  some  extent  by  virtue  of  act  No.  1284.  which  provides  that  the  pay- 
ment of  interest  upon  the  friar-land  bonds  shall  oe  made  from  general 
funds  only  so  far  as  the  proceeds  of  sale  and  rental  of  the  friar  lands 
shall  be  insufficient  to  pay  such  interest.  It  is  impossible  at  this  time 
to  state  what  such  proceeds  will  be  for  the  current  year. 

Appropriations  for  the  city  of  Manila  for  the  Hscal  year  1907  have 
not  yet  been  made,  but  the  estimate  of  the  city  authorities  for  its 
indispensable  expenditures  is  ^,534,144.74,  besides  the  payment  of 
interest  on  the  Manila  water  supply  and  sewerage  bonds  and  bond 
issue  sinking  fund,  P=158,740,  a  total  of  P^3,692,884.74. 

The  statement,  therefore,  of  the  probable  expenditures  will  be : 

Total  for  Insular  purposes flC,  924, 091. 05 

Total  for  olty  of  Manila  piirposes 3, 692, 8S4.  74 

Total  probable  expenditure 20, 616, 975. 79 

Some  deficiency  appropriations  may  be  necessary,  but  probably 
none  ought  to  be  made  for  the  items  or  classes  of  items  covered  by  the 
existing  api^ropriation  bill.  New  emergencies,  however,  are  liable  to 
arise  requiring  expenditures  not  now  contemplated.  It  is  believed, 
however,  that  the  probable  increase  in  the  internal-revenue  receipts 
will  fairly  offset  such  possible  deficiency  appropriation. 

Included  in  the  appropriations  for  the  fiscal  year  1906  was  ^50,000, 
which  constitutes  a  working  capital  for  the  manufacturing  depart- 
ment of  the  bureau  of  prisons,  and  it  is  understood  that  no  appropria- 
tions will  hereafter  be  made  for  that  division  of  that  bureau,  its 
earnings  constituting  a  recurring  fund  for  the  purchase  of  necessary 
materials  and  supplies. 

For  the  bureau  of  printing  ?'.50,000  was  appropriated  as  a  working 
capital,  which  undouotedly  will  be  unnecessary  to  be  repeated  here- 
after. 

No  money  was  appropriated  for  the  bureau  of  cold  storage,  but 
enough  of  its  earnings  to  carry  on  its  work  was  made  available, 

PROBABLE  RECEIPTS  FOR  THE  FISCAL  YEAR  1907. 

As  before  stated,  it  will  be  estimated  that  the  receipts  from  customs 
and  from  the  internal  revenue  during  the  coming  year  will  aggregate 
the  same  as  the  receipts  from  these  two  sources  during  the  past  fiscal 
year,  the  possible  decrease  in  customs  receipts  being  offset  by  the 
probable  increase  in  internal-revenue  receipts. 

The  receipts  from  miscellaneous  sources,  however,  will  now  be 
treated  in  a  materially  different  manner  from  what  they  have  been 
before,  because  many  of  them  are  not  treated  as  miscellaneous  receipts 
and  deposited  in  the  insular  treasury  to  the  credit  of  that  account,  but 
are  made  available  for  expenditures  by  the  different  bureaus  in  addi- 
tion to  their  appropriations,  and  are,  upon  being  collected,  credited 
in  the  treasury,  not  to  the  account  of  miscellaneous  receipts,  but  to 
the  appropriation  for  the  particular  bureau  from  which  such  earnings 
accrued. 
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The  estimated  receipts,  therefore,  for  the  fiscal  year  1907  are  as 
follows : 

Net  customs  revenues ?14, 862, 485.  62 

Net  internal-revenue  receipts  arailable  for  general  purposes  of 

the  insular  government 5,247,398.09 

Miscellaneous  receipts : 

Bureau  of  cold  storage,  above  operating  ex- 
penses  tNOO,  000.  00 

Cable  concessions  .'. 100,000.00 

Interest  on  general  fund  deposits— .1 240,000.00 

740, 000. 00 

Total 20,849,883.71 

The  entire  revenues  for  the  city  of  Manila  for  the  fiscal  year 
1907,  as  estimated  by  the  municipal  board,  will  amount  to„,      2, 700, 000. 00 

Tola!  receipts. 

Net  revenues  for  the  Insular  government ^20,849,883.71 

Entire  revenues  for  the  city  of  Manila 2,700,000.00 

Total  estimated  net  revenues  of  the  insular  government 
and  the  city  of  Manila 23,649,883.71 


The  final  result,  therefore,  is  as  follows: 
,  including 


_  ^23,  f)49,  ,SSi.  7 


Total   appropriations    for   the    insular    govern- 
ment   ^'lO,  924, 091.  art 

Estimated  apprapriations  for  the  city  of  Manila.      3,  (i92,884.  74 

-— ___     20,  (116,  975. 79 


Showing  an  apparent  surplus  for  tbe  operations  of  the  year  of..      2, 932,  907.  92 

To  this  apparent  surplus  for  the  operations  of  the  fiscal  year  1907 
may  be  added  the  sum  available  for  approfiriation  at  the  end  of  the 
fiscal  year  1906,  ¥^,572,268.88,  making  a  total  sum  available  for  ap- 
propriations at  the  end  of  the  year,  if  no  provisions  are  made  for  the 
<;onstruction  of  public  works  out  of  general  revenues,  ^5,505,176.30. 

It  is  believed  that  there  should  be  in  the  treasury  at  all  times  at 
least  from  three  to  four  million  pesos  as  a  reserve  fund  to  meet  con- 
tingencies. Deducting,  say,  ¥'4,000,000  from  the  aggregate  surplus 
possible  at  the  end  of  the  year,  it  would  appear  that  there  would 
remain  the  sum  of  ^'l  ,505,176.30,  availatsle  for  appropriations  for 
public  works  of  a  permanent  character  during  the  fiscal  year  1907. 

The  establishment  of  a  reserve  of  ¥^4,000,000  is  deemed  to  be  a 
conservative  procedure  at  this  time,  particularly  in  view  of  the  fact 
that  during  the  construction  period  of  the  Visayan  railroads  the  gov- 
ernment is  liable  to  be  callea  upon  for  the  payment  of  interest  upon 
the  bonds  issued  for  construction  in  pursuance  of  its  guaranty,  and' 
the  government  should  be  ready  to  meet  those  demands  and  nave  a 
surplus  to  meet  that  and  other  contingencies. 

It  is  recommended  that  an  appropriation  bill  be  passed  providing 
for  the  construction  of  necessary  permanent  public  improvements  out 
of  the  apparent  surplus  above  indicated,  unless  it  shall  be  deemed 
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more  expedient  to  reduce  taxation  by  a  suspension  of  the  land  tax  for 
another  year  or  two  apportion  a  larger  percentage  of  the  internal- 
revenue  receipts  to  the  municipalities  and  provinces. 

BUDGET    FOR  THE   CITY   OF    MANILA. 

The  revenues  for  the  city  of  Manila  for  the  fiscal  year  1907,  as 
estimated  by  the  municipal  board,  as  above  stated,  amounted  to 
P'2,70(),000.  The  estimated  expenditures  for  the  city,  as  above  stated, 
including  some  permanent  improvements,  provisions  for  sinking 
fund  and  interest  on  bond  issues,  and  not  including  expenses  of  the 
new  water  supply  and  sewerage  system  provided  for  from  the  pro- 
ceeds of  the  safe  of  bonds,  amount  to  ^3,692,884.74.  The  balance  of 
the  estimated  appropriations  for  the  city  above  the  estimated  income, 
is  provided  for  by  an  appropriation  from  insular  funds  of  :i()  per 
cent  of  the  expenditures  of  the  city,  as  provided  by  law. 

The  statement  of  the  estimated  budget  of  the  city  of  Manila  will 
theiefore  be : 

Revenues    T'>.  700, 000. 00 

'M  in;r  t-eiit  of  expendlturea  to  be  paid  by  tlJH  iiiKiilur  {,'.]\arii- 

nieut    1. 107, 8li5. 42 

Aggregate  esthiiated  income 3.807.805.  42 

Total  estimated  iii>in'oi)riationa o.U92,884.  74 

Sliowing  itii  apparent  surplus  for  the  oiieratioiis  of  tin'  yeuf.  of_  J 14, 980.  68 

The  deficit  at  the  beginning  of  the  year,  as  above  stated,  amounted 
to  P^I,1S0,'>02.33.     Probable  deficit,  June  30,  1907,  1*l,01.J,2!i0.or,. 

FINANCIAI,    CONDITION    OF    TUB    PROVlNCta    AND    MUNICIPAI-ITIES. 

The  following  summary  shows  substantially  the  condition  of  the 
provincial  and  municipal  governments. 

Funds  which  have  come  into  the  possession  of  the  provinces  and 
municipalities  are  grouped  under  three  main  divisions :  (1 )  "  Balance 
July  1,  190.%"  (2)  "Revenues,"  and  (3)  "Miscellaneous  receipts," 
totals  of  each  division  being  separately  shown. 

Within  the  division  "  Eeveuues  "  there  have  been  included  only 
moneys  which  regularly  accrue  to  the  provinces  and  municipalities 
as  revenue  by  general  law,  not  including  payments  made  to  them  by 
the  insular  government,  either  in  the  form  of  aid  or  loans,  or  oi. 
account  of  appropriations  made  by  the  insular  government  in  lieu  of 
the  suspended  land  tax.  Within  the  division  "  Miscellaneous  re- 
ceipts "  is  shown  money  accruing  from  all  sources  other  than  revenue 
as  above  defined. 

Funds  which  have  gone  out  of  the  possession  of  the  province  and 
the  amount  remaining  on  hand  there  appear  in  three  divisions,  (1) 
"  Expenditures,"  (2)  "  Miscellaneous  credits,"  and  (3)  "  Balance 
June  30, 1906." 

Within  the  division  "  Expenditures  "  there  are  included  only  ex- 
penditures for  provincial  purposes  by  the  provincial  boards.  Pay- 
ments to  municipalities  of  the  appropriation  of  revenues  accruing  to 
them,  exchanges  of  currency,  and  all  other  items  which  are  not  pro- 
vincial expenditures  proper  are  shown  imder  "  Miscellaneous  credits." 
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The  condensetl  i^uimnary  of  proviiiical  accounts  thus  Kegregated 
s  as  follows : 


Phllipotne  currency. 

Mexican  and 
pino  i^u 

Sp,mi!hFJIJ- 

ProTinoial. 

Munlelpa,]. 

Uutilcipul. 

BalanceaonhanJJiilH  1905 

f  I  -45  737.63 
VA  %7,76 

^■382,143.10 
4, 815, 6M.  62 

8,865.  IS 

r-m.m.01 

334,111.90 

4,073.82 

Total  debits 

6  104  2«.85 

5, 469, 29'.'.  91 

48.^%7,77 

a,S«l,73 

ChEDlTS. 

3,712,973,88 

474.20 

4,954,022.90 
3  6%.)» 
7.m45 

224  62 

mm  76 
l,942,«ft.ai 

4[>1,483.13 
87.30 

6, 104,  M4. 85 

5,4.W,2tfJ.91 

48b,  067. 77 

All  revenues  accruing  to  the  municipalities  pass  through  the  hands 
of  the  provincial  treasurers,  and  when  payments  are  made  to  the 
municipal  treasurers  by  provincial  treasurers  tlie  funds  pass  out  of 
the  provincial  accounts  and  are  included  in  the  municipal  stiitements. 

The  details  of  all  receipts  and  expenditures  of  each  province  will 
be  found  in  the  auditor's  report,  which  is  hereto  annexed  as  an 
exhibit.  Therein  are  set  forth  the  revenues  and  receipts  and  expen- 
ditures of  each  province  and  of  all  the  municipalities, 

COlffCLTJSION. 

This  report  will  be  the  last  that  will  be  presented  by  me  as  secre- 
tary of  tinaiice  and  justice.  Such  success  as  has  attended  the  admin- 
istration of  this  department  during  the  five  years  of  its  existence  i.-i 
very  justly  attributable  in  large  part  to  the  loyal  and  efficient  cooper- 
ation of  the  chiefs  of  the  several  bureaus  and  of  their  subordinates. 

Mr.  Abraham  L.  Lawshe  has  been  the  insular  auditor  since  the  7lli 
day  of  January,  1901,  His  independence,  sound  judgment,  and 
strong  sense  of  justice  have  been  or  the  highest  value  to  the  insular 
government  and  of  very  great  aid  to  this  office. 

The  treasury^  has  been  under  the  charge  of  Mr.  Frank  A.  Brnnagan 
ever  since  the  inauguration  of  the  bureau  of  the  treasury  under  civil 
government.  His  prior  experience  had  especially  fitted  him  for  this 
work,  and  his  fidefity  and  efficiency  are  worthy  of  the  highest  com- 
mendation. 

The  insular  customs  service  has  been  under  the  charge  of  Mr.  W. 
Morgan  Shuster  since  the  16th  day  of  September,  1901,  His  duties 
have  extended  not  merely  to  the  port  of  Manila,  but  to  a  supervision 
of  the  whole  work  of  customs  collections  throughout  the  islands.  He 
has  displayed  admirable  qualities  as  an  orgamzer  and  as  an  admin- 
istrator. Under  his  administration  very  many  improvements  have 
been  made  in  the  customs  service,  for  which  he  is  entitled  to  the  chief 
credit. 

IVhen  the  bureau  of  internal  revenue  was  organized  Mr.  John  S. 
Hord  was  made  collector  of  internal  revenue,  and  he  has  filled  that 
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position  ever  since.  He  had  much  to  do  with  the  work  of  getting  into 
proper  shape  the  internal  revenue  law  before  his  appointment  to  the 
position  of  collector,  and  has  had  the  great  burden  of  organizing  and 
setting  in  motion  a  new  and  unpopular  law.  He  has  been  most  suc- 
cessful in  his  work,  and  the  ultimate  success  of  the  internal  revenue 
law  is  very  largely  attributable  to  his  patience,  skill,  and  organizipg 
capacity. 

Of  Attorney -General  Libbeus  K.  AVilfley,  who  has  been  at  the  head 
of  the  bureau  of  justice  since  its  organization  until  July  IG,  1906, 
and  his  successor,  Senor  Gregorio  Araneta,  I  have  elsewhere  spoken 
in  this  report.  They  have  &)th  on  all  occasions  given  the  beat  of 
support  to  this  oiRee  and  rendered  to  it  every  aid  within  their  power. 

Most  of  the  principal  subordinates  of  these  officials  have  been,  at 
one  time  or  another,  brought  into  direct  relations  with  this  office, 
particularly  during  the  periods  when  the  heads  of  the  bureaus  were 
absent  on  leave.  All  these  subordinates  have  displayed  the  highest 
zeal  and  fidelity  in  the  service,  and  most  of  them  have  demonstrated 
such  capacity  and  fitness  as  to  entitle  them  to  promotion  to  the  posi- 
tions of  heads  of  bureaus  whenever  vacancies  snail  arise. 

The  city  of  Manila  has  reported  to  this  office  only  since  November 
1,  1905,  and  the  administration  of  its  officials  has  been  commented 
upon  elsewhere  in  this  report, 

Henry  C.  Ide, 
Secretary  of  Finance  and  Justice, 

To  the  Phiuppine  Commission, 

Manila,  P.  I. 
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BEFOBT  OF  THE  ATTORNEY-QENEBAL. 

Offick  op  the  Attorney-General, 

Bureau  of  Justice. 

Manila.  August  7,  1906. 
Sir-  Purauftnt  to  the  provision?  of  Executive  order  No.  33,  dated  July  10. 
1906,  and  the  instruotiona  contHinei]  in  your  letter  of  the  same  date,  I  have  the 
honor  to  malte  a  report  upon  the  work  of  the  bureau  of  justice  for  the  Bwcal 
year  ended  Jane  30,  1000. 

Heretofore  a  report  of  the  work  of  this  bureau  has  been  made  for  the  year 
begluning  September  1  and  ending  August  31.  and  prior  to  tlie  i-ssuanoe  of  thf 
above-mentioned  Executive  order  inatructions  liad  iieen  sent  out  to  the  various 
l)ranches  of  the  buresiu  with  a  view  to  having  the  reports  for  this  year  wver 
the  period  of  twelve  month.f  ending  with  August  31.  lOIKi.  However,  the  short 
time  now  allowed  for  completing  this  work  makes  it  Impracticable  to  submit  a 
very  full  report. 

The  ptfltietlcal  reports  from  the  clerks  of  the  conrts  have  lieen  made  to  cover 
the  entire  fiscal  year  ended  June  30,  lOOfi,  thus  including  the  months  of  July 
siiid  August,  1905,  which  were  also  covered  by  the  last  annual  report  from  this 
ufflce. 


The   following   informitf iim    H   lak^ii    froui    Ihe   i-eiMiri    (if   the   <-lerlr    of   the 
supreme  court : 

I.  Number  of  cases  pending  July  1,  1905 : 

Civil 405 

Criminal 400 

II.  Number  of  cases  fllud  during  fiscal  year  ending  June  30,  190(1 : 

Civil '■•■■Ai 

Criminal :«5 

III.  Number  of  ciihcb  decided  daring  Mild  period : 

Civil 252 

Criminal 292 

IV.  Number  of  cases  otherwise  dlsiN)sed  of: 

Civil 54 

Criminal 51 

V.  Number  of  cases  pending  June  30,  1900: 

Civil 42a 

Criminal 482 

VI.  Number  of  applicants  for  admission  to  the  har : 

Americans S 

Filipinos J 7S 

Vtl.  Number  who  passed  the  bar  examinations : 

Americans 8 

Flllplnc 
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Tbis  report  shows  that  on  June  30,  1000,  there  were  pendiug  425  civil  cases 
and  482  criminal  cases,  as  against  405  civil  cases  and  490  criminal  eases  on  July 
1,  1305.  In  other  words,  at  the  end  of  the  fiscal  year  there  were  20  more  civil 
cases  and  8  less  criminal  cases  than  on  July  1,  1005. 

At  the  end  of  the  fiscal  year,  and  at  any  other  given  time,  there  are  always 
some  pending  cases  in  which  the  work  of  the  court- is  finished  except  the  pi'ep- 
aratlon  of  the  opinions,  and  others  of  the  pending  cases  are  submitted  prior  to 
the  date  of  the  clerk's  report.  These  cases  will  not  materially  affect  the  totals 
given  by  the  clerk  in  his  report,  because  other  cases  are  being  appealed  and  filed 
during  that  time  and  are  not  Included  In  the  report 

The  only  change  in  the  personnel  of  the  supreme  court  during  the  past  year 
was  an  addition  thereto  by  the  appointment  of  Hod.  James  P.  Tracey,  of  Albany, 
N.  Y.,  to  fill  the  vacancy  caused  by  the  resignation  of  Justice  McDouough  In 
July.  1904.  Justice  Tracey  arrived  In  Manila  December  12,  1005,  and  Iramedl- 
ately  assumed  the  duties  of  his  oftlce. 

Hon.  E.  Flnley  Johnson,  associate  Justice  of  the  supreme  court,  sailed  for  the 
United  States  in  April  last  on  leave  nf  absence. 


r    IPrsTANCB   o 


t  instance  for  the  city  of  Manila 


c„,. 

Criminal- 

CusWniB 
Hppeal 

967 
208 

E 

Number  ol  cases  filed  dating  year  teginning  July  1,  im.  and  end- 

''"eS'd'r^vln^.'ist'!^.^™"^.*™.^:":^!::^!"^.'"^^^^^ 

Moneys  received  during  the  year  beginning  July  1,  1905,  and  ending  June  30, 
1906,  as  fees,  fines,  etc,  *^,913.B5. 

This  report  shows  that  on  June  30,  1900,  there  were  pending  735  civil  eases, 
125  criminal  cases,  and  58  customs  appeals  cases,  as  against  522  civil  cases,  124 
criminal  cases,  and  65  customs  appeals  cases  on  July  1,  1905.  It  will  thus  be 
oltserved  that  the  court  of  first  instance  for  Manila  has  not  kept  pace  with  Its 
business,  there  being  on  June  30,  1006.  213  more  civil  cases,  1  more  criminal 
case,  and  T  less  customs  cases  than  on  July  1.  3005. 

This  report  also  shows  the  collection  of  1^40,913.35  as  fees  and  flnes  for  the 
fiscal  year,  as  against  ¥24,035.96  shown  by  the  report  for  the  previous  twelve 
months. 

The  clerk  of  the  court  makes  no  complaints  and  no  recommendations  as  to 
any  changes  desired.  The  three  divisions  of  this  court  appear  to  be  working 
smoothly  and  harmoniously,  and  the  personnel  of  the  clerical  force  seems  to  be 
giving  general  satisfaction. 


(    THE   PROVINCES.* 


The  said  table  shows  the  following  totals : 


Civil. 

CrimiDfll. 

Julyl  1B06 

2!  IS 

i^ 

CRBes  pending  0 

^    ' 

°  Tli«  report  of  the  clerk  of  the  ooui 
'•Exhibit  B,"  la  on  file  In  the  War  Depi 

^A  tabulation  of  the  worli  of  the  e 
In  the  War  Department. 


;  flrst  Instance  (or  the  eitj  of  Manila,  1 
n  of  tirst  Instance  In  (he  provinces  le 
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'  In  addition  to  the  foregoing  totals  said  table  shows  the  riliection  of 
¥■157  685  85  m  fpes  and  lines  whiih  added  to  the  amount  collpcted  hi  the  flerk 
of  the  (-•ourt  of  first  instaoce  in  Manila  maltes  a  total  of  P198D1»920  colleited 
during  the  fiscal  jear    as  against  P11591240  shown  by  the  report  for  last 

The  large  Increase  In  the  collCLtion  of  fees  and  fines  shown  hi  the  reports 
from  the  clerks  of  courts  is  largely  due  to  the  faot  thit  during  the  past  >eiir 
the  Importanc-e  of  tolleLting  the  costs  has  been  impressed  uton  the  cleriis  cf 
iMTurts  therefore  i  large  amount  of  the  posts  acrruing  from  preiious  leais 
has  been  colletted  during  the  past  year  and  included  In  the  amounts  shown  in 
this  repurt 

The  forej,oing  table  is  compiled  from  the  written  reports  submitted  h^  the 
clerks  of  the  courts  of  first  instanc'e  not  including  the  cltv  of  Manila  and  is  as 
accurate  as  It  can  be  made  under  all  the  circumstances 

In  considering  this  table  and  comparing  it  with  the  report  for  last  year  It  will 
be  necessary  to  bear  In  mind  that  the  statistics  ot  the  court  of  first  instance  of 
Manila  have  been  given  separately. 

It  appears  from  this  table  that  the  condition  of  the  court  dockets  In  the 
provinces  is  much  the  same  as  in  Manila — that  Is,  the  criminal  cases  are  dis- 
posed of  more  promptly  than  the  civil.  This  is  to  be  commended,  and  It  is  my 
pleasure  to  state  that  prisoners  are  very  rarely  required  to  remain  in  Jail  an 
unreasonable  time  awaiting  trial. 

Judge  John  C.  Sweeney,  of  the  court  of  first  instance  of  Manila,  resigned, 
effective  March  29,  1906.  This  vacancy  was  filled  by  the  promotion  of  Judge 
Charles  S.  IjObingier,  of  the  twelfth  judicial  district,  and  the  vacancy  thus 
caused  In  the  twelfth  district  was  filled  by  the  promotion  of  Judge  William  F, 
Norris,  of  the  flfteentb  judicial  district ;  and  the  vacancy  thus  created  In  the 
fifteenth  district  was  filled  by  the  appointment  of  Hon.  Jos6  0.  Abren,  effective 
July  1, 1906.  Judge  Abreu,  prior  to  this  appointment,  was  assistant  prosecuting 
attorney  of  the  city  of  Manila. 

With  the  approval  of  the  acting  secretary  of  finance  and  justice,  Judge 
Lobingler  will  continue  .on  duty  In  the  twelfth  judicial  district  until  October 
1,  1906,  and  Judge  Norris  will  hold  court  in  Manila  until  that  date. 

The  vacancy  in  the  Judgeship  of  the  thirteenth  judicial  district,  caused  by  the 
death  of  Hon.  Warren  H.  Ickls  on  June  20,  1905,  was  filled  on  March  26,  1006, 
by  the  promotion  of  Hon.  Ttam6n  AvencefSa,  who  was  a  Judge  at  lai^  prior  to 
this  appointment;  and  the  vacancy  of  Judge  at  lai^,  caused  by  the  promotion  of 
Judge  AvenceQa,  was  filled  by  the  appointment  of  Hon.  Charles  H.  Smith, 
effective  March  26,  1906.  Prior  to  this  appointment  Judge  Smith  held  the  office 
of  prosecuting  attorney  of  the  city  of  Manila  for  some  three  years. 

The  vacancy  in  the  office  of  prosecuting  attorney  of  the  city  of  Manila,  canf?ed 
by  the  promotion  of  Jndge  Charles  H.  Smith,  was  filled  by  the  appointment  of 
Mr.  Aylett  R,  Cotton,  who  had  been  engaged  in  the  practice  of  law  for  a  number 
of  years  in  the  city  of  Iloilo. 

In  March  last  Judge  Wislezenus,  of  the  eleventh  Judicial  district,  went  to  the 
United  States  on  leave  of  absence,  and  In  April  Judge  John  S.  Powell,  of  the 
fourteenth  Judicial  district,  sailed  for  the  United  States  on  leave.  Hon.  Mariano 
Cui,  judge  at  large,  Is  holding  court  In  the  eleventh  district  during  the  absence  oC 
Jndge  Wisleseenus.  and  Hon.  Charles  H.  Smith.  Judge  at  large.  Is  holding  court 
in  the  fourteenth  district  during  the  absence  of  Judge  Powell. 

On  March  19,  1906,  a  disastrous  fire  occurred  in  the  town  of  Tarlac,  capital 
of  the  province  of  Tarlac,  in  the  fourth  Judicial  district,  which  destroyed  the 
provincial  building.  The  court  of  first  instance  for  that  province  held  its  ses- 
sions In  the  provincial  building,  and  Hon.  Julio  Lloreute,  judge  of  that  district, 
was  holding  the  regular  tenu  of  court  in  that  province  at  the  time  of  this  fire, 
and  had  with  him  a  large  number  of  court  documents  belonging  to  the  provinces 
of  Pampanga  and  Nueva  Eclja,  in  the  same  district.  The  offices  of  the  clerk  of 
the  court  and  of  the  provincial  fiscal  were  also  in  the  provincial  building.  All 
the  court  records  of  that  province,  as  well  as  the  documents  belonging  to  the 
other  two  provinces  named,  then  In  possession  of  Judge  Llorente,  and  the  records 
of  the  provincial  fiscal  were  burned.  In  order  to  straighten  out  the  cases  and 
replace  as  well  as  possible  the  records  in  pending  cases,  Judge  Llorente  held 
court  in  Tarlac  during  the  entire  court  vacation  period  of  May  and  June.  All 
the  information  available  In  this  office  pertaining  to  the  court  of  Tarlac  has  been 
furnished  to  the  clerk  of  that  court,  and  his  office  is  again  In  working  order. 

The  personnel  of  the  courts  in  the  provinces  appears  to  be  satisfactory,  and 
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few  rhangps  have  been  necessary  during  the  past  llscfti  year.  The  increase  of 
work  in  the  tenth  judicial  district,  presided  over  by  Judge  Vicente  Jocson,  has 
made  neceHsary  the  employment  of  a  Spanisli  stenographer  to  take  the  place  of 
the  typewriter  operator  formerly  employed.  This  change  was  effected  by  an 
increase  of  only  P220  per  annum  over  the  salary  of  the  typewriter  operator. 
In  the  fifteenth  jndiclai  district,  in  which  Judge  Abreu  has  succeeded  Judj^e 
Norrls,  a  Filipino  stenographer,  at  PI,440  per  annum,  has  taken  the  place  of  an 
American  stenographer  at  P2,800  per  annum. 

The  courts  of  first  instance,  upon  the  whole,  appear  to  have  kept  abreast  of 
the  business,  and  their  oi^anization  seems  to  be  efficient  and  satisfactory. 


This  court  was  organized  February  1,  1903.  The  oi^anlc  act  provides  for 
one  Judge  and  one  associate  Judge  of  said  court.  Act  No.  1108  provides  that 
any  Judge  at  large  of  the  court  of  Brst  instance  may  he  required  to  perform  tlie 
duties  of  Judge  of  the  court  of  land  registration  In  any  province  in  the  Philippine 
Islands  or  in  the  city  of  Manila,  and  that  his  judgments  shall  be  of  the  same 
validity  as  though  he  were  a  regular  judge  or  associate  jnt^e  of  such  court. 
Under  this  act  Judge  James  Ross  and  Judge  Mariano  Cui,  two  of  the  judges  at 
large,  have  spent  much  of  their  time  during  the  past  eighteen  months  in  trying 
cases  in  the  land  court,  and  the  Judge  and  the  associate  Judge  of  that  court  have 
spent  all  their  time  in  the  performance  of  their  official  duties. 

On  January  1,  1906,  Mr.  J.  R.  Wilson,  clerk  of  the  court  of  land  registra- 
tion, was  appointed  assistant  director  of  lands,  and  was  succeeded  by  Mr. 
A.  K.  Jones  as  clerk  of  said  court. 

The  following  is  a  resume  of  the  work  of  the  court  of  land  reicistratlon 
from  its  organization  to  July  1,  100*1: 

Cases  filed  from  February  1,  1903,  to  September  1,  1903 l-(4 

Oases  disptised  of  during  said  time 03 

rases  pending  September  1.  1903 81 

Cases  filed  from  September  1,  1908,  to  September  I,  1904 801 

Total 914 

Cases  disposed  of  during  the  year 230 

Cases  pending  September  1,  J904 -      678 

Cases  filed  from  September  1,  1904,  to  September  1,  1905 676 

Total —  1,354 

Cases  dispoEed  of  during  the  year ■     526 

Cases  pending  September  I.  1905 828 

Cases  filed  from  Septemljer  1.  1905,  to  July  1,  1906 814 

Total 1.042 

Cases  disposed  of  during  same  year 684 

Case.«  pendmg  July  1,  1906 1,058 

The  forgoing  statement  shows  that  whilst  the  court  is  disposing  of  a  greater 
number  of  cases  in  each  succeeding  year,  it  is  not  keeping  tiace  with  tiie  in- 
crease of  business:  every  year  shows  a  larger  number  of  cases  pending  than 
the  preceding  year.  As  stated  by  the  clerk  of  this  court  in  his  annnal  report, 
which  Is  hereto  attached,  marked  "  Exhibit  C,"  a  knowledge  of  the  land  regis- 
tration act  18  becoming  more  general,  and  the  roisters  of  deeds  and  examiners 
of  titles  are  explaining  the  law  to  the  people  In  the  provinces  and  are  assisting 
them  in  the  preparation  of  their  applications  for  the  registration  of  tlieir 
property.  It  is  contemplated  that  the  volume  of  business  In  this  court  will 
continue  to  increase  from  year  to  year  for  an  indefinite  time. 

V.   THK   JUSTICE  OF  THE   PEAtX    COURTS. 
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procedure,  esppciaily  In'  criminal  eases,  and  to  reducLiig  the  liardships  and 
opportunities  for  oppression. 

Appointments  of  juetlcea  of  the  peace  are  made  by  the  govemor-jieneral, 
with  th«  advice  and  coneont  of  tile  Philippine  Commission,  as  before,  but  from 
lists  furnished  by  the  judge  of  the  (Murt  of  first  instance  of  the  Judicial  dis- 
trict in  which  the  municipalities  respectively  are  situated,  instead  of  the  lists 
previously  Tarnished  by  the  proTincial  board.  Justices  are  not  now  reijulreil 
to  reduce  the  testimony  to  writing  In  either  civil  or  criminal  cases,  but  must 
record  the  names  of  all  the  witnesses;  and  in  appealed  criminal  cases,  and  wlicu 
the  accused  in  a  preliminary  examination  is  held  for  trial  before  the  court 
of  flrst  Instance,  the  justice  of  the  peace  is  required  to  forward  to  the  pro- 
vincial fiscal  a  brief  statement  of  the  substance  of  the  testimony  of  the 
material,  important  witnesses,  according  to  his  recollection. 

Said  act  No.  1450  increases  the  fee  of  justices  of  the  peace  in  crlmlual 
actions  from  P3  to  P5,  leaving  the  fee  In  civil  actions  as  it  was  before,  P3. 

Prior  to  the  passage  of  said  act  No.  1450  it  was  a  common  practice  of  the 
justices  of  the  peace  (which  practice  was  in  accordance  with  the  law  and  vas 
upheld  hy  the  supreme  court)  to  Issue  warrants  of  arrest  for  persons  in  dis- 
tent parts  of  the  islands  upon  trivial  charges,  often  based  upon  a  desire  for 
revenge-  These  warrants  were  usually  executed  by  constabulary  officers, 
and  under  the  law  they  were  reqnired  to  deliver  the  prisoner  to  the  court 
which  issued  the  order  of  arrest.  This  practice  caused  great  expense  to  the 
government  in  transferrit^  prisoners  thus  arrested,  and  often  caused  great 
hardship  and  inconvenience  to  innocent  people.  This  evil  is  remedied  to 
some  extent  by  the  provisions  of  section  9  of  act  No.  1450,  which  prevents  a 
warrant  of  arrest,  aubpoana  or  other  lawful  process  issued  by  a  justice  of 
the  peace  being  executed  outside  of  the  province  In  which  it  was  Issued  unless 
indorsed  by  the  judge  of  the  court  of  first  Instauce,  or,  in  his  absence,  by  the 
provincial  Bscai,  certifying  that  In  his  opinion  the  interest  of  justice  requires 
that  such  warrant  or  process  be  served  or  executed  anywhere  in  the  Philippine 
Islands  or  within  certain  designated  territory,  as  the  case  may  be. 

Said  act  No.  1450  also  gives  the  judge  of  the  court  of  first  instance  super- 
vision over  the  justices  of  the  peace  within  his  judicial  district,  and  malies  it 
his  duty  to  call  a  meeting  of  the  justices  of  each  province  in  his  district  at 
the  provincial  capital  at  least  once  In  each  year  for  the  purpose  of  disciissins 
questions  relating  to  the  administration  of  their  offices  and  of  instructing  them 
in  the  performance  of  their  duties.  These  meetings  have  already  been  held  In 
some  of  the  provinces,  and  it  is  expected  that  they  will  result  beneficially  to 
the  justices  of  the  peace  and  will  eventually  bring  about  a  more  uniform  sys- 
tem of  administration  of  justice  in  these  Inferior  courts. 

Section  77  of  act  No.  13'j  requires  all  justices  of  the  peace  to  submit  annual 
reports  on  or  before  February  1  of  each  year,  covering  the  work  done  in  their 
courts  during  the  nest  preceding  year. 

A  special  effort  has  be«n  made  to  secure  these  reports  this  year,  hut  it  has 
been  impossible  to  get  satisfactory  results.  Act  No.  1450  has  brought  about  so 
many  changes  aniong  the  justices  of  the  peace  that  out  of  the  620  justices  in 
the  islands,  outside  of  Manila,  reports  from  only  157  were  received.  These 
157  show  the  following  figures  for  the  calendar  year  10O5 : 

Number  of  civil  cases  filed  during  year 7,173 

Number  of  civil  eases  disposed  of  during  year 6,892 

Number  of  civil  cases  pending  on  December  31,  19<B 281 

Number  of  criminal  cases  filed  during  year 7,840 

Number  of  criminal  cases  disposed  of  during  year 7,  (©9 

Number  of  criminal  cases  pending  on  December  31,  1905 1^1 

Total  amount  of  fees  and  fines  received,  ?44,450.5fl. 

The  two  Manila  Justice  of  the  peace  courts  have  jurisdiction  in  civil  cases 
only.    These  justices  have  reported  separately,  as  follows : 

Justice  of  the  peace  court  under  Mr.  Jos6  F.  Qtiintero. 

Number  of  civil  eases  pending  on  January  1,  1905 50 

Number  of  civil  cases  filed  during  year . 9W1 

Number  of  civil  cases  decided  during  year_ "r.T 

Number  of  civil  cases  otherwise  disposed  of  during  year V->2 

Nvuaber  «t  civil  cases  pending  on  December  31,  1905 ,  Vl 

Amount  of  money  received  as  fees  during  year  1905.  P3,00§.8l, 
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Justice  of  the  peace  court  under  Mr.  Pedro  Ricufort. 

Number  of  civil  case  pendlDg  on  January  1,  1905 32 

Number  of  civil  cases  filed  during  year 981 

Number  of  civil  cases  decided  during  year 7(i4 

Number  of  clvii  cases  otherwise  disposed  of  durlug  year 221) 

Nnmlier  of  civil  cases  pending  on  December  31,  1905 29 

Amount  of  money  received  Jis  fees  daring  year  1905, 1*3,021.55. 


The  following  is  a  brief  record  of  the  work  In  the  attorney-general's  office  for 
the  fiscal  year  ending  June  30,  1906 : 
Written  opinions  rendered  by  the  attorney-general  to  the  chief  eseoutiwe, 

beads  of  the  four  departments,  chiefs  of  bureaus,  and  other  officials 343 

Cases  in  the  supreme  court  In  which  this  office  presented  briefs  and  argu- 
ments  385 

Cases  in  the  supreme  court  in  which  this  office  appeared  by  motion,  etc 67 

(.]ases  in  the  court  of  land  registration  in  which  this  office  n|q>eared  and 

opposed  registration 1^ 

Cases  in  the  court  of  land  r^istratlon  examined  by  this  office,  but  no  op- 
position presented 227 

Petitions  for  pardon  received  during  preceding  year  passed  upon  in  fla- 

cnl  year 82 

Petitions  for  pardon  received  and  passed  upon  in  last  fiscal  year  (discon- 
tinued this  work  in  this  office  about  September  1.  1905) 11 

Appointments  made  in  bureau  of  justice  by  Commission 18 

Permanent  appointments  of  employees  in  bureau  of  justice  made  by 

this  office 73 

Temporary  appointments  of  employees  In  bureau  of  justice  made  by  this 

office • 4 

Official  communications  written  or  receiving  the  attention  of  the  office 
and  disposed  of  other  than  opinions,  cases,  pardons,  and  appointments.  4,  S74 

Requisitions  made  on  the  bureau  of  printing  for  printing  and  binding ,527 

Requisitions  made  on  the  bureau  of  supply  for  office  fixtures  and  supplies.  59 
The  foregoing  does  not  show  the  work  of  this  office  in  the  administration  of 
the  estates  of  deceased  employees  of  the  government,  because  this  duty  was 
undertaken  during  the  past  year,  and  a  statement  of  same  is  hereinafter  given. 
Aixiut  September  1,  1905,  as  noted  above,  by  direction  of  the  governor-general, 
this  office  was  relieved  of  the  duty  of  securing  data  and  making  recommenda- 
tions upon  petitions  for  pardop.  The  pressure  of  work  in  this  office  was  also 
somewhat  relieved  by  the  executive  bureau  undertaking  the  duty  of  passing 
upon  questions  submitted  by  municipal  officials. 


Act  No.  290  of  the  Philippine  Commission  provides  (or  "an  inexpensive 
method  of  administration  upon  tbe  estates  of  civilian  employees  who  arc  citi- 
zens of  the  United  States  and  who  die  in  the  service  of  the  insular  government, 
leaving  small  estates  upon  which  no  regular  administration  is  deemed  advis- 
able," and  provides  that  tbe  insular  treasurer  shall  administer  such  estates. 

Said  act  No.  290  was  amended  by  act  No.  1041  by  "  providing  a  method  of 
paying  small  amounts  due  estates  of  deceased  native  employees  without  the  ex- 
pense of  administration." 

Act  No.  1407,  section  18,  provides  that  the  attorney-general  shall  perform  the 
duties  and  render  the  services  prescribed  for  the  Insular  treasurer  by  act  No. 
290,  as  amended.  It  further  provides  that  whenever  any  civilian  employee 
who  Is  a  citizen  of  the  United  States  In  the  service  of  the  government  of  the 
Philippine  Islands,  or  any  branch  thereof,  shall  die  in  that  service  leaving  real 
property  or  real  and  personal  property  in  the  Philippine  Islands,  the  entire 
value  of  which  does  not  exceed  Pl,500,  and  no  regular  administration  in  ac- 
cordance with  the  provisions  of  the  code  of  civil  procedure  shall  have  been  had, 
(he  attorney-general  is  authorized,  and  it  is  made  his  duty,  to  take  possession 
of  the  estate  of  such  deceased  person.  He  is  required  to  make  a  complete 
Inveatocy  thereof,  to  Qle  the  same  wltb  tbe  auditor,  and  as  to  sucb  estates  to 
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perform  ail  the  duties  prescribed  and  render  all  services  required  by  aet  No. 
290  of  the  treasurer  of  the  Philippine  Islaods  as  to  estates  of  deceased  civilian 
employees  no  part  of  which  is  real  property.  He  Is  also  reqnli-ed  to  settle  the 
c-ststes  of  deceased  civilian  employees  of  whieli  real  estate  In  a  part  Id  the 
tame  manner  as  the  treasurer  of  the  Philippine  Islands  now  settles  estates  of 
deceased  civilian  employees  of  which  real  estate  ia  not  a  part. 

The  attorney-general  did  not  take  charge  of  this  work  under  tlie  provisions 
of  act  No.  1407  nntll  December  J,  1905.  Under  th^e  laws  lie  ascertains,  by 
(he  best  means  witliln  his  power,  the  names  and  addresses  of  any  and  all  per- 
sons lawfully  entitled  to  any  such  estate  and  transmits  the  estates,  or  the  pro- 
ceeds thereof,  to  the  lawful  owners,  after  paying  funeral  expenses  and  sucU 
other  debts  and  expenses  as  he  may  deem  Just. 

The  total  number  of  estates  administered  under  the  provisions  of  act  No. 
290  and  its  amendments  to  July  1,  1905,  was  229 ;  since  that  date  46  estates 
have  lieen  administered,  making  a  total  of  275.  There  are  now  57  estates 
pending  settlement. 

The  following  statement  shows  tlie  balance  on  hand  July  1,  1905,  the  receipts 
and  disbursements  during  the  iiast  fiscal  year,  and  the  balance  on  hand  July 
1,  1906: 

Balance  on  hand  July  1,  3005 .  _P7,661.05 

Receipts  from  July  t,  1905,  to  July  1.  1006 23,001.00 

Total 30,602.05 

Disbursements  from  July  1,  1905,  to  July  1,  1006 ,-  22,106.71 

Balance  on  hand  July  1.  1006 8,S5S.  34 

Total 30,662.05 

Delay  is  sometimes  caused  In  the  settlement  of  these  estates  by  not  being  able 
to  locate  the  relatives  or  because  of  tUe  fact  that  tlie  decedents  had  property 
or  money  accountability  as  employees  of  the  government  and  the  insular  au- 
ditor requires  time  to  determine  the  status  of  the  accounts  In  all  cases  it  is 
deemed  advisable  to  hold  the  settlement  of  an  estate  oi>en  for  a  reasonable 
time  in  order  to  give  creditors  an  opportunity  to  file  their  claims. 


Mr.  Fernando  Salas,  assistant  attorney,  rK^igned  July  31,  1905,  and  was  suc- 
ceeded by  Mr.  Jovito  Ifusay,  of  Hollo. 

Mr.  Carter  D.  Johnston,  who  had  been  disbursing  officer  for  the  bureau  of 
justice  since  January  1,  1902.  was,  on  November  1,  1905,  appointed  assistant 
attorney  in  this  otlice.  and  the  position  of  disbursing  officer  was  abolished. 

Mr.  Walter  F.  Wood,  assistant  attorney,  died  of  cholera  on  January  5,  1906, 
and  was  succeeded  by  Mr.  Isaac  Adams  by  transfer  from  the  bureau  of  edu- 
cation on  January  24,  1906. 

Mr.  Samuel  P.  Walker,  assistant  attorney,  resigned  on  February  4,  1906,  and 
was  succeeded  by  Mr.  Alexander  S.  Lamer,  of  Richmond,  Va..  who  was  ap- 
pointed March  16,  1906,  and  arrived  in  the  Islands  and  reported  for  duty  on 
April  25,  1906. 

Hon.  Llbbeus  R.  Wilfley  resigned  the  position  of  attorney-general  for  the 
Philippine  Islands  on  July  15,  1906,  to  accept  an  appointment  as  judge  of  the 
United  States  court  in  China,  and  the  undersigned  was  appointed  his  suc- 
cessor. Mr.  Wilfley  had  been  attorney -general  for  the  Philippine  Islands  since 
the  organization  of  civil  government,  and  the  undersigned  had  held  during  the 
same  time  the  position  of  so  I  ici  tor-genera  L 

Miss  Floy  V.  Gilmore,  assistant  attorney,  resigned  July  17,  1906,  and  her 
resignation  has  been  accepted,  to  be  effective  Octolwr  24,  1906, 

7   WITNESSES    I 


The  necessity  for  making  some  provision  for  the  payment  of  witness  fees  or 
the  exiwnses  of  witnessei  in  criminal  cases  has  been  often  called  to  the  atten- 
tion of  this  office.    At  the  present  time  there  la  no  authority  of  law  for  the 
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payment  of  sHCh  fees  or  expenses,  nncl  no  payments  of  this  cbarncter  nre  made 
except  such  as  are  made  by  the  goyernor-general  from  the  eontlnftent  funfla 
In  his  hands  In  cases  that  are  conaldered  s|>ecial  and  exceptional. 

The  question  received  the  attention  of  the  auditor,  tlie  attorney-general,  and 
the  secretary  of  finance  and  justice  In  the  early  part  of  1903,  and  the  resuit  of 
the  ruling  of  the  auditor  was  that  the  expenses  of  witnesses  who  are  employees 
oE  the  Insular  or  provincial  governments  will  be  palTl  as  ordinary  expenses  of 
travel  under  orders  by  the  bureau  or  province  in  which  the  witness  is  an  em- 
ployee, provided  that  the  necessity  for  snch  a  person  appearing  aa  a  witness  is 
due  to  the  fact  tliat  he  is  an  employee  of  snch  bureau  or  province,  and  that  the 
expenses  of  witnesses  who  are  not  employees  of  the  insular  or  of  provincial 
governments  can  only  he  paid  in  exceptional  and  meritorious  cases  by  the 
goyernor-general  out  of  the  contingent  funds  in  his  hands  for  disbursement 
within  his  discretion. 

As  an  Illustration  of  the  hardships  'that  are  inflicted  upon  people  who  are 
required  to  attend  court  as  witnesses  in  criminal  case'*,  it  may  be  stated  that  in 
one  Instance  a  man  who  was  an  employee  of  the  insular  government  in  the 
years  1904  and  11)05,  while  on  duty  in  the  province  of  Laguna.  obtained  certain 
Information  which  resulted  in  the  arrest  and  prosecution  of  another  government 
employee.  The  man  who  reported  these  facts,  and  who  was  the  principal  wit- 
ness in  the  case,  resigned  from  the  service  of  the  Insular  government,  leaving 
the  province  of  I,aguna  and  taking  up  his  residence  In  the  jirovince  of  Albay. 
A  year  or  more  after  the  case  was  Bled  it  was  brought  to  trial,  and  this  witness 
in  the  province  of  Albay  was  summoned  to  appear  liefore  the  court  of  first 
Instance  in  Santa  Cruz,  Laguna.  as  n  witness  in  the  case.  The  witness  only 
possessed  sufficient  funds  to  pay  his  expenses  from  Albay  to  Santa  Cruz,  La- 
guna, and  upon  arrival  In  Manila  reported  the  facts  to  this  office  and  asked  for 
the  money  to  pay  his  expenses.  The  same  were  paid  out  of  said  funds  in  the 
hands  of  the  governor-general. 

In  this  case  the  witness  was  an  American,  a  former  employee  of  the  govern- 
ment, who  knew  the  steps  necessary  to  be  taken  in  order  to  protect  himself 
against  loss.  An  AmeHcan  or  a  native  Ignorant  of  the  means  through  which 
he  might  secure  return  of  his  expenses  might  have  been  compelled  to  liear 
tlie  loss  of  the  time  and  money  necessary  in  obeying  the  process  of  the  court, 
and  thenceforth  would  bave  felt  some  resentment  against  the  government  and 
would,  if  possible,  avoid  giving  any  information  in  the  future  that  might 
make  it  necessary  for  him  to  be  called  before  the  court  as  a  witness. 

The  attorney -general,  in  his  annual  report  for  the  year  1904,  referred  to  this 
matter  in  the  following  language : 

"  This  system  was  in  vogue  during  the  Spanish  time  and  the  law  on  the  8ul> 
ject  has  not  been  changed  under  American  rule.  The  result  is,  the  jieopie  look 
upon  It  as  a  continuation  of  one  of  the  abuses  of  the  old  r^ime.  It  can  not 
but  have  a  detrimental  effect  upon  the  entire  administration  of  Justice  through- 
out the  archipelago.  It  results  in  prejudicing  the  people  against  the  govern- 
ment generally  and  against  the  (ourts  in  particular,  in  addition  to  placing  a 
serious  obstacle  in  the  way  of  efiicieut  administration  of  justice.  This  is  not 
fair  to  the  people,  and  we  should  not  deceive  ourselves  by  believing  that  they  do 
not  have  a  full  recognition  and  appreciation  of  the  fact-  Furthermore,  on 
account  of  the  hardship  and  injustice  resulting  from  this  practice,  many  good 
people  will  not  make  known  to  the  government  officials  many  criminal  acts 
which  come  within  their  observation.  Par  from  giving  Information  and  offer- 
ing assistance  to  the  government  in  the  work  of  apprehending  and  punish- 
ing criminals,  there  is  a  marked  disposition  to  conceal  a  knowledge  of  criminal 
acts  and  to  evade  the  processes  of  the  court,  on  account  of  the  hardships  and 
injustices  to  which  they  are  subjected  by  the  above-mentioned  practice." 

I  concur  in  these  observations  made  by  my  predecessor,  and  believe  that  it 
is  necessary  to  make  some  general  provision  by  which  witnesses  may  at  least 
lie  reimbursed  for  actual  necessary  expenses  incurred  in  attending  the  courts 
of  first  instance  as  witnesses  in  criminal  cases. 

Bespectfully  submitted. 

Greqobio  Abaneta. 

Attornep-Oeneral. 

Hon.  HENBy  C.  Ide. 

Aclinff  Serretary  of  Finance  and  Justice.  Manila,  P.  I. 

Note.— The  following  exhlbita  are  on  file  In  the  War  Department:  Exhibit 
A,  report  of  the  clerk  of  the  supreme  court ;  Exhibit  B,  report  of  the  clerk  of 
the  court  of  the  first  Instance. 
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Exhibit  0. 

Court  oy  Land  REOiaiBATioN  or  the  Philippine  Islands. 

Manila.  P.  1.,  Auffuat  2J>,  HMG. 

Sik:  In  compliance  with  tbe  Instructions  contained  In  your  letter  of  August 
27,  1906,  I  have  the  honor  to  aiibmit  the  following  report  of  the  work  of  this 
court  for  the  period  from  July  1,  19(15,  to  June  30,  1908 : 

The  land-registration  act  of  the  Philippine  Islands  became  effeotive  Febniary 
1,  1903,  and  has  now  been  In  operation  about  three  and  one-half  years.  The 
court  was  organized  with  Hon.  Simpllclo  del  Kosario,  judge;  Hon.  D.  B.  Wil- 
liams, associate  judge,  and  Mr.  J.  R.  Wilson,  clerk-  Hon.  D.  R.  Willlama  hav- 
ing resigned,  was  succeeded  by  Hon.  W.  L.  Goldaborough  in  April,  1905;  also 
Mr.  Wilson  having  been  appointed  assistant  director  of  lands  and  succeeded 
as  clerk  by  the  undersigned  in  January,  1900,  leave  the  personnel  at  present  to 
coDsist  of  Hon.  Slmpliclo  del  Rosarlo  as  judge,  Hon.  W.  L.  Goldsborougb,  associate 
Judge,  and  A.  K.  Jones,  clerk. 

During  the  period  covered  by  this  report  the  business  of  the  court  has  stead- 
ily increased.  Up  to  July  1,  1905,  the  total  number  of  anHieatlona  filed  was 
1,547.  while  the  total  number  on  July  1,  3906,  was  2,467,  showing  the  total  of 
920  received  during  the  year,  an  average  of  over  76  cases  per  month.  This  in- 
crease may  be  ascribed  to  several  causes ; 

First  That  a  knowledge  of  the  land-registration  act  Is  becoming  more  general. 

Second.  That  on  account  of  lands  set  apart  as  civil  and  military  reservations. 
which  ere  comparatively  few.  It  has  been  obligatory  upon  the  people  having 
Interests  therein  to  register  their  titles. 

Third.  That  the  registers  of  deeds  and  examiners  of  titles  explain  the  law 
and  asslat  the  property  holders  in  the  preparation  of  their  applications  for 
presentation  to  the  court. 

Fourth.  That  the  sessions  of  the  court  have  been  more  numerous,  and  held,  to 
the  great  encouragement  of  tlie  pro|)erty  owners,  iu  nearly  every  province  under 
Its  Jurisdiction ; 

Albay IS      Masbate 2 

Ambos  Camarines  13     Manila 290 

Bataan _  Mlndoro 4 

Batangas 2     Moro 16 

Benguet 0     Negros  Occidental 42 

Bulacan ^     Nueva  Ecija - _..    20 

Cagayan I'i     Pampanga 45 

Caplz 1     Pangasinan 49 

Cavite 9     Paragua 1 

Cebu  -■ 11     Rizal 59 

Ilocos  Norte  _.  4     Samar 7 

Ilocos  Sur 1     Sorsogon. _ 66 

Iloilo  38     Tarlac 17 

Isabela 3     Tayabas 9 

Laguna IS     Union 1 

I^yte 74     Zambales 22 

The  value  of  the  property  represented  In  the  above  applications  amounts  to 
nearly  Pll.OOOOOO  making  a  total  \alue  us  represented  in  all  applications 
received  since  the  organization  of  the  court  of  about  ?30,000,000. 

Included  among  the  application'"  presented  are  some  very  large  estates,  prin- 
cipal among  which  are  the  Hacienda  de  Marlcahan,  the  Tanduay  estate,  the 
Consuelo  Roxas  estate  and  others. 

Following  la  n  statement  of  the  ta^ses  considered  by  the  court  during  the 
period  mentioned 
Number  of  sessions : 

Manila 189 

Provinces 103 


Gaees  decreed ; 

Flnai 

Pending  appeal.. 
Appealed- 
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Cases  denied : 

Final S3 

Pending  appeal 2 

Appealed 4 

Cases  witlidrawii 28 

Cases  pending 1,058 

Total ___ 1,  771 

Cases  previously  disposed  of 69(i 

Total 2,467 

Casei  opposed 149 

Number  of  written  oppositions 160 

Number  of  persons  included  In 317 

In  addition  to  the  cases  decreed,  many  uthers  were  set  for  hearing,  but  were 
continued  pending  farther  evidence  of  title,  amendments  to  petition,  plane,  etc.f 

The  constant  effort  of  my  predecessor,  assisted  by  the  Judges,  to  bring  to  the 
attention  and  knowledge  of  the  public  the  advantages  to  be  derived  from  regis- 
tering their  lands  in  this  court  is  now  beginning  to  bear  fruit,  and  while,  with 
the  assistance  of  two  first  instance  Judges,  the  court  has  not  been  able  to  dispose 
of  its  business  as  speedily  as  might  have  been  desired,  the  failure  is  due  very 
much  to  said  Judges  having  to  be  recalled  for  first  instance  duty.  This,  with  the 
lack  of  competent  surveyors,  are  the  mnln  causes  for  delay  in  the  disposition  of 
cases  presented  to  this  court. 

In  the  former  case  it  might  be  proposed  that  the  court  avail  Itself  of  the 
provisions  of  law  authorizing  the  appointment  of  referees  to  take  testimony. 
This  method  has  been  tried  but  has  not  proven  satisfactory,  although  the  court, 
on  account  of  the  pressure  of  business,  still  has  to  resort  to  it. 

In  the  latter  case,  as  recently  suggested  by  the  governor-general,  the  question 
of  surveyors  has  been  taken  up  with  the  bureau  of  lands,  through  whose  system 
It  Is  hoped  the  needs  in  this  particular  will  be  met  in  the  near  future. 

With  these  conditions  remedied  the  court  would  be  enabled  to  dispose  of  the 
business  with  greater  dispatch,  leering  to  the  people  still  greater  encouragement 
to  register  their  lands. 

During  the  year  covered  by  this  report  a  number  of  changes  have  taken 
place  imong  the  registers  of  deeds.  Under  authority  of  the  governor-general, 
for  the  purpose  of  economy,  the  offices  of  thirteen  regularly  appointed  registers 
were  alxiliehed  and  the  duties  (hereof  taken  over  and  performed  by  the  re- 
epectlve  provincial  treasurers.  New  there  remains  throughout  tbe  provinces 
and  including  the  city  of  Manila  9  regularly  appointed  registers  of  deeds,  29 
provincial  treasurers,  acting  registers  of  deeds,  and  28  provincial  flscals,  acting 
examiners  of  titles,  who  are'  provided  with  all  the  necessary  forms  and  instruc- 
tions, and  are  pi-epared  in  every  way,  as  far  as  their  other  provincial  duties  will 
permit,  to  instruct  the  people  and  to  assist  them  in  presenting  their  petitions 
to  the  court 

Respectfully  submitted. 

A.  K.  Jones. 
Clerk  of  the  Court. 

The  Attokney-Genebai.  fob  the  Philippine  Islands. 

1  file  In  the  War 
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EXHIBIT  No.  2. 


EEPORT  OF  THE  INSULAR  COLLECTOR  OF  CUSTOMS. 

Office  of  the  Inbulab  Coixector  of  Custom8, 

Manila,  Atwmt  10,  1906. 
SiB  r  In  accordance  with  your  instniotions  of  July  19,  li)06,  I  linve  to  submit 
herewltli  my  fiftli  special  r^iort  of  tbe  opetfltions  of  the  Philippine  customs 
service,  from  July  1, 1905,  to  June  30,  1906,  to  accompany  the  flftli  annual  report 
of  the  department  of  finance  and  Justice. 

Respectfully,  W.  Morgan  Shustkr, 

Iwivlar  Collector  of  Customs, 
Hon.  Henby  C.  Idb, 

Govemor-Oenei'ol  of  the  Philippine  Islan^H,  Manila. 

riSTH  SPECIAL  KEPOKT. 

Manila,  Augtist  10,  196li. 

Sib:  The  following  special  report,  which  will  be  the  fifth  consecutive  one  pre- 
pared by  the  undersisoed,  marks  a  departure  in  that  it  deals  principally  with 
the  transactions  for  the  Saoal  year  1906,  or  the  exact  period  from  July  I,  1905, 
to  June  30,  1906,  inclusive.  In  accordance  with  inetructlona,  no  supplemental 
statements  are  appended,  as  has  been  the  custom  previously. 

As  a  matter  of  interest  to  those  studying  the  commerce  of  the  islands,  the 
statistical  tables,  prepared  in  a  manner  for  ready  reference,  will  embrace  the 
entire  period  of  American  occupation  to  the  close  of  the  last  fiscal  year. 

Brief  comment  is  made  herein  on  the  l^lslatlon  enacted  during  the  past 
fiscal  year  relating  to  the  customs  service,  and  on  the  more  inijiortant  regula- 
tions which  have  been  issued  to  meet  ttie  idministratii e  needs  ti  the  buteau 

ABOLI&HUEWT   OF   POSITIONS    AS    SPECIAI/   AOENTS 

The  appropriation  act  (\o  1416)  for  the  iiscnl  year  ended  June  To  1<K)6 
made  no  provision  for  salaries  of  customs  special  agents  formeily  engaged  In 
cheelting  the  accounts  of  the  ^arlou*  bonded  customs  ofiScials  at  Manila  and  the 
several  outside  ports  and  in  performing  under  the  direction  of  the  insular  col 
lector,  other  work  along  the  line  of  presenting  f rinds  on  the  oustoms  revenue 

This  change  in  system  was  anticipated  and  the  neceuaan  rearrangement  of 
the  customs  personnel  was  accomplished  The  work  heretofore  devohing  upon 
the  special  agents  Is  now  being  performed  by  a  corps  of  district  auditors  created 
under  the  provisions  of  the  accounting  act  (No  1402)  who  operate  under  the 
direct  sui>ervision  of  the  insular  auditor 

Act  No.  1416  made  it  Incumbent  to  perform  the  duties  ef  this  bureau  with  a 
considerably  decreased  force 

REDUCTION   OF   MABINB   IICBN8E   FEHB 

I  rearrangement  and  redmtlon  of 

"(o)  For  vessels  propelled  by  steam  or  other  mechanical  motile  power  ^150, 
Philippine  currency,  iier  net  registered  ton 

"{!>)  For  sailing  vessels  and  lessets  not  propelled  by  &teim  or  other  mechan 
icalmotive  power,  Ti   Philippine  currency  per  net  registered  ton 

(e)  For  vessels  engaged  eseiusiveiy  in  the  lightwage  and  harbor  bustae*''  Tl 
Philippine  currency  per  net  registered  ton 
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This  legislation  has  reduced,  as  expected,  the  aggr^ate  amount  of  revenue 
derived  from  this  source,  inasmuch  as  the  previous  annual  license  tax  on  vessels 
engaged  in  the  general  coastwise  trade  was  $1  gold  per  net  roistered,  ton,  and 
the  same  amount  for  each  gr<MS  ton  on  craft  engaged  in  the  lighterage  and  har- 
bor work.  It  is  believed,  however,  that  the  reduction,  under  the  circumstances. 
was  juBtifled,  in  view  of  the  somewhat  depressed  condition  of  shipping  interests 
throughout  the  islands. 

Attention  is  Invited  to  the  tabulated  statement  subsequent  hereto  showing 
corresponding  collections,  under  the  head  of  "Annual  license  fees  for  the  two 
fiscal  years  last  past." 

On  October  13,  1905,  the  Commission  passed  act  No.  1405,  by  the  terms  of 
which  the  court  of  customs  appeals  was  abolished  and  the  powers  and  duties  of 
that  court  transferred  to  the  court  of  first  Instance  of  the  city  of  Manila, 

BEOSQANIZATIOH    ACT,    NO.    1407. 

This  law  made  rertaln  changes  in  the  personnel  of  the  customs  service,  the 
most  Important  of  which  was  the  abolishment  of  the  positions  of  disbursing 
officer  and  of  one  additional  deputy  collector  of  customs. 

On  November  17,  1905,  act  No.  1411  was  enacted,  prohibiting  the  exportation 
of  Philippine  silver  coins  or  bullion  made  from  such  coins.  The  work  of  enforc- 
ing this  law  devolved  upon  the  customs  service,  and  the  necessary  instructlous 
were  promptly  Issued  to  the  several  collectors  of  customs.  Through  the  coopera- 
tion of  the  office  of  the  insular  treasurer,  information  has  been  received  In 
advance  as  to  intended  exportatlons,  and  tlie  necessary  steps  taken  to  prevent 
violations  of  the  law  mentioned. 

On  January  3,  1900,  by  act  No.  1432,  the  net  income  arising  from  the  oper- 
ating of  the  customs  tramway  or  "  aiTastre  "  plant  on  the  wharf  at  Jolo  was 
transferred  to  the  government  of  the  Moro  Province. 

By  the  provisions  of  act  No.  1436,  enacted  January  9,  1906,  the  committee 
created  by  act  No.  243,  to  have  charge  of  the  collection  of  funds  for  the  Rizal 
monument  and  for  the  erection  of  said  monament,  was.  on  the  recommendation 
of  this  office,  declared  to  be  a  branch  of  the  insular  government,  and  the  figures, 
atone,  and  other  necessary  materials  so  imported  by  the  committee  were  granted 
free  entry  under  paragraph  385  of  the  tariff-revision  law  of  1905. 

Act  No.  1480,  enacted  April  24,  1906,  amending  the  provisions  of  section  311  of 
the  Philippine  customs  administrative  act,  as  amended  by  section  16,  act  No. 
1235,  provides  for  an  alternative  penalty  of  imprisonment  not  exceeding  six 
months  In  cases  of  conviction  for  offenses  named  in  said  section. 

By  act  No.  1499,  passed  May  29,  1906,  it  was  made  unlawful  to  use  dynamite, 
other  explosives,  or  poisonous  substances  In  the  taking  of  fish.  As  was  pointed 
out  In  the  fourth  special  report  of  this  office,  the  importance  of  the  lishlng  indus- 
try In  the  Bay  of  Manila  Is  but  little  appreciated  by  the  general  public,  and 
offers  an  Inviting  field  for  increased  gains  In  the  material  wealth  of  the  Islands. 
In  this  respect  a  comparison  may  be  made  with  Japan,  whose  waters  not  only 
afford  sufficient  fish  which  constitute  one  of  the  principal  foods  for  its  people, 
but  likewise  a  source  of  great  revenue  to  the  country.  The  deep-sea  fish  caught 
In  the  Bay  of  Manila  compare  most  favoralily  with  fish  of  other  c 
the  Orient. 


A  law  passed  for  the  purpose  of  controlling  the  opium  traffic,  act  No.  1461, 
passed  March  8,  providing  for  the  collectiou  of  an  Internal- revenue  tax  on  im- 
ported opium,  requires  the  cooperation  of  this  bureau  with  that  of  the  bureau 
of  internal  revenue.  Arrangements  similar  to  those  promulgated  under  the 
provisions  of  section  108  of  act  No.  1189  (Internal-revenue  law)  were  published, 
to  the  end  that  imported  opium  may  be  held  In  customs  custody  until  the 
internal-revenue  formalities  of  the  opium  law  are  complied  with. 

Comment  will  be  made  in  another  part  of  this  report  relative  to  opium 
Importations,  and  at  this  place  it  Is  thought  well  to  point  out  that  the  intemal- 
revenue  tax  on  opium,  which  is  all  imported,  in  reality  means  an  increased 
tax  which  must  be  paid  before  the  merchandise  is  released  from  the  customs. 
This  may  explain  to  a  certain  extent  the  decrease  in  the  opium  Importations, 
It  being  possible  that  the  Increased  taxation  has  induced  Chinese  and  others  to 
resort  to  the  smu^Iing  of  this  very  valuable  article,  thus  deprlvli^  the  govern- 
ment of  r 
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No  revival  in  (Nimmen'lal  circles  was  hid  during  the  past  flstil  year  for 
which  reason  business  lonrtitioQa  at  the  port  of  Manila  have  liet'n  considerably 
depressed  It  la  quite  evident  that  no  surplus  stocks  of  merchandise  have  been 
imported  and  that  onlv  such  orders  v.  ere  placed  as  were  neceseari  to  meet  the 
existing  demands  The  importtticu  of  rice  continues  to  decrease  which  fact 
of  course  Is  a  source  for  congratulation  Rice  and  opium  are  the  two  artkies 
which  show  the  jrreatest  reduction  in  importations  and  the  loss  of  import  rev 
enue  over  that  of  the  correspondinK  preceding  iieriod  is  accounted  for  1 1  a 
large  extent  by  the  decreased  importations  of  the  two  articles  al>o\e  named 

DRAWBACK   nEGULATIONS. 

Pursuant  to  the  provisions  of  section  23  ot  the  tariff  revision  law  of  1IW5. 
and  with  the  approval  of  the  governor-general,  there  were  promulgated  October 
21,  1905,  complete  regulations  eovering  drawbacks  on  articles  manufactured 
or  produced  In  the  Philippine  Islands  from  imported  materials.  With  slight 
modifleations  the  regulations  follow  those  in  force  in  the  United  States,  where 
the  drawback  system  has  long  heen  recognized  as  a  means  for  the  encourage- 
ment of  the  export  trade  In  domestic  manufactures  and  in  animal  products. 

Indications  seem  to  be  tiiat  the  time  is  not  yet  ripe  for  the  extensive  use  of 
the  drawback  provision  in  the  Philippine  Islands,  In  view  of  the  scarcity  of 
manufacturing  Industries. 

The  fiscal  year  just  closed  saw  but  two  transactions  under  this  head.  These 
were  in  each  instance  entries  for  trimmed  straw  hats.  Drawback  was  allowed 
on  the  various  articles  used  in  the  manufacture  of  the  completed  hat— that  is, 
straw  braids,  blue  hat  leathers,  silk  cords,  and  silk  hat  linings.  Tlie  total 
amount  of  drawback  approved  was  ?7.44  and  $6,22,  respectively,  aggrKating 

sia.ea 


This  office  deems  It  proper  to  repeat  in  this  report  its  recommendation  that 
previously,  on  March  22,  1900,  In  regard  to  the  abolishment  of  tonnage  dues  now 
chained  on  foreign  vessels  entering  these  islands.  Said  recommendation  was 
as  follows : 

"This  office  has  no  hesitancy  in  stating,  as  it  lias  always  stated,  that  if  the 
revenue  at  present  derived  from  the  collection  of  tonnage  dnes  can  be  dispensed 
with  by  the  government  of  the  Philippine  Islands,  all  tonnage  dues  on  vessels 
entering  ports  in  these  islands  should  be  promptly  removed.  If  a  part  only  of 
the  present  revenue  derived  from  this  source  can  t>e  dispensed  with  by  the  gov- 
ernment, so  much  ot  the  tonnage  dues  as  produce  tliat  part  should  be  promptly 
removed.  This  is  not  a  question  of  customs  administration,  but  Is  purely  an 
economic  one,  as  to  which  tiie  government  officers  charged  with  the  entire  scheme 
of  taxation  and  government  expenditures  In  these  islands  are,  of  course,  l^eat 
qualified  to  speak.  There  is  no  question  Involved  In  the  imposition  of  these 
tonnage  dues  except  that  of  revenue. 

"  For  tlie  information  of  the  Philippine  Commission,  it  may  be  stated  that  the 
tonnage  dnes  collected  under  section  14  of  tlie  tariff  revision  law  of  1901  and 
the  tariff  revision. law  of  1905,  respectively,  during  the  period  from  January  1, 
1902,  to  December  31,  1005.  have  been  as  follows ; 

Calendar  year— 

1902 SOT,  109.  21 

1903 70. 058. 24 

1904 70,041.36 

1905 ^_ 62.587.88 

Total 2(!4, 396. 09 

"  In  conclusion,  this  office  will  state  that,  if  It  be  deemed  possible  to  dispense 
with  all  of  the  revenue  now  collected  as  tonnage  dues,  it  is  considered  that  the 
same  will  have  a  beueBcIn!  tendency  on  foreign  commerce  at  this  i>ort" 
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Tbe  practical  effect  of  acts  Nos.  1341  and  1354,  relating  to  the  coastwise 
trade  and  abollshiDg  the  license  fees  for  suiall  craft  viuder  15  tons  gross  bur- 
den, respectively,  as  mentioned  in  tbe  preceding  special  report  of  tbis  office,  bas 
demonstrated  the  wisdom  of  the  policy  adopted. 


Ab  pointed  out  In  the  fonrtb  special  report  of  this  office,  It  was  not  to  be 
expected  tbat  the  government  would  derive  any  considerable  revenue  from  the 
source  of  customs  receipts  nt  the  port  of  Jurata.  and  the  statistics  at  band  for 
tbe  last  fiscal  year  bear  out  this  Idea.  The  gross  customs  collections  for  the 
year  were  $1,128.89  gold. 

POST    OP    8ITANKI, 

By  act  No.  1454,  passed  February  15,  1906,  the  port  of  Ritanki,  lying  In  the 
Tawl-Tawl  group  of  small  islands,  of  the  Jolo  collection  district,  was  created 
im  entry  port  for  the  purpose  of  meeting  the  exigencies  of  tbe  service  similar 
to  those  surrounding  trade  at  Jurata.  Tbe  undersigned,  during  a  tour  made  of 
tbe  southern  Islands  In  the  month  of  January,  190G,  was  able  to  confirm  pre- 
vious reports  as  to  the  importance  of  the  location  at  Sltankl  ns  a  place  for  the 
government  to  eserolse  Its  efforts  toward  checking  smuggling  Into  the  southeni 
islands  from  the  neighboring  ports  on  the  island  of  Borneo  The  real  good  tbat 
Sltankl  may  do  will  not  be  shown  by  the  amount  of  revenue  which  It  may  col- 
lect, but  the  maintenance  of  an  entiy  port  at  that  place,  In  charge  of  a  muiiie- 
tent  customs  official,  will,  it  is  thought,  exert  a  deterrent  influence  over  the 
unlawful  operations  of  those  Moros  and  others  who  seek  to  evade  the  revenue 

A  customs  office  for  the  port  of  Sitanlfl  as  established  on  a  'imall  Island  tvi  g 
about  jOO  feet  south  of  the  Island  of  Sitai  ki  Thl«  sltnd  Is  only  "TO  feet  long 
bv  150  feet  wide  and  some  of  tl  e  difficulties  and  hardships  of  ma  ntaln  ng 
customs  Bupervis  on  at  su  h  a  i  ost  o  i  the  o  ter  edge  of  Ivll  motion  n  av  he 
imagined  when  It  is  stated  that  there  Is  no  supply  of  fresh  water  nearer  than 
4  miles  on  a  neighboring  island  n  Itt  the  except  on  of  cocoani  ts  i  othing 
whatever  is  prodi  ed  in  that  t  inlty  suitable  for  hun  an  food  and  all  sullies 
In  quantit  es  to  last  for  a  perictd  of  from  sixty  tj  nil  eti  d  js  ust  be  tri  ns 
ported  thither  in  go  em  nent  essels.  In  the  j  ast  '^Itai  1 1  has  been  a  dis 
trlbutlng  point  of  more  or  less  I  nportance  for  certal  con  modltles  un  loubt 
edly  smuggled  In  ai  d  subsequently  disposed  of  to  the  people  of  the  neighboring 
Islands  In  tie  southern  waters.  A  significant  feiture  of  the  trade  cond  tiona 
at  Sita  k  Is  su^ested  by  a  reclta  of  the  fact  tbat  at  the  prewe  t  time  oE  the 
300  inhab  tants  thereat  oO  are  Chinese  ho  -ontrol  and  c<  d  ct  the  bus  ness  of 
the  place  The  Moros  are  reported  to  1  e  densely  inuorant  and  pos  Ibly  of  a 
lower  type  thi  members  of  the  sa  i  e  race  wbo  1  bat  it  the  more  j  rosi  erous 
islands  t    the    orth 

With  the  •ijste  of  the  c  stoms  servi  e  better  organized  at  tl  s  place  It  Is 
belle  ed  that  effect!  e  n  easnres  can  be  tiken  to  stoi  to  a  certain  extent  the 
I  eretofore  ui  Interrupted  alleged  pra  tice  of  landi  g  -o  tr  hand  go  Is  an  I 
merchandise  fron  Bomei    nto  tl  e  so  ithern  islands  tl  ro  gh  tbe  port  of  Sltankl 


Purs  ant  t  tl  e  tern  s  of  Fxecut  e  Order  No  ""i  prom  Ignte  1  Mav  **  llfH 
this  offi  e  rec  i  ed  tbe  transfer  from  the  is  nr  pu  cl  as  ng  agent  t  il  the 
eq  poent  and  stock  lert  ining  to  tie  ser  ice  cf  tie  coal  s  ppiv  of  tie  Phil  p 
pine  g  vemment  at  porta  In  the  PI  llppine  Islands  outside  f  Ma  ila  The 
additional  responsibilltv  ind  detail  tork  imposed  ui>o  tl  is  office  Ms  been 
considerable 

At  the  present  time  equipped  stations  are  maintained  at  Ilo  lo  Cebu  Bongao 
7a  bo  nga  Tol  Aparrl  Tacloban  Puerto  Princesa  Romhlon  D  guete  and 
Tu^na  These  statio  s.  with  tie  excepti  n  of  the  latter  five  are  n  charge  of 
responsible  c  istoms  offi  ers  O  Ing  to  the  impos'^lblllt  f  sect  r  ng  the  services 
of  any  refc^nalble  person  to  handle  tbe    o  I  i  lies  at  Capi?    Su^ig^o  E    a  ante 
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and  Ormoc,  and  tbe  slight  demand  for  coal  at  those  stations,  it  haa  been  decided 
to  abandon  tliem  as  such ;  and  the  al>andoiimeiit  of  the  stations  at  Dumnguete 
and  Lucena  is  contemplated  as  soon  as  some  satisfactory  disposition  can  be 
made  of  the  coal  on  hand  there. 

Coal  la  furnished  at  all  r^ularlj  established  Htations  upon  the  written  order 
of  the  master  of  any  Insular  or  provincial  Yessel  or  of  any  Insular  or  provincial 
officer  requiring  the  same  for  official  purposes.  The  coal  so  used  is  charged  to 
the  burean,  department,  or  office  reeelTlng  the  same,  and  the  cost  price  thereof. 
together  with  a  surchai^e  sufBcient  to  cover  unarotdable  waste  and  the  neces- 
sary expenses  incident  to  the  maintenance  and  operation  of  the  service,  Is 
collected.  Provision  is  made  that  the  surcharge  imposed  shall  not  exceed  15 
per  cent  of  the  original  cost  of  tbe  coal  as  laid  down  at  the  station,  except  upon 
the  previous  approval  of  the  secretary  of  iinance  and  Justice.  From  tlic  experl 
ence  gained  after  operating  this  service  since  the  Ist  of  May  It  would  seem  that 
the  surchai^  of  15  per  cent  covei-s  amply  the  cost  of  the  coal  delivered  ou 
board  the  receiving  vessels.  This  feature  Is  now  being  carefully  studied  with 
the  view  of  cutting  down  expenses  to  a  minimum. 


Among  the  Important  pieces  of  legislation  affecting  the  Philippine  oiistoma 
service  during  the  past  fiscal  year  was  that  enai-ted  by  Congresra  on  February 
26.  amending  paragraphs  117,  118,  119,  120,  and  123  of  the  cotton  schedule, 
paragraphs  223  and  225  of  the  shoe  schedule,  and  paragraph  402,  relating  to 
export  duties,  of  the  tariff  revision  law  of  1905.  New  rules  were  adopted  pro- 
viding for  100  per  cent  smiax  on  all  cotton  textiles  having  false  selvage,  and 
prescribing  that  the  term  "  false  selvage "  shall  be  understood  to  be  an  edge 
"  obtained  by  cutting,  ripping,  or  tearing,  or  otherwise  splitting  the  textile  in 
the  direction  of  the  warp." 


The  total  customs  collections  from  all  sources  throughout  the  islands  for  the 
fiscal  year  ended  June  30,  1906,  aggr^ated  $7,553,090.95  gold — a  decrease  of 
$710,353.30,  or  81  per  cent,  as  compared  with  the  previous  fiscal  year,  when  the 
aggregate  customs  collections  were  $8,263,444.23.  For  the  same  periods  the 
total  customs  expenditures  were  $520,278.87  and  $439,103.23,  respectively,  a 
decrease  of  $81,175,64,  or  15i  per  cent  in  favor  of  the  fiscal  year  ended  June  30, 
1906;  and,  compared  with  the  fiscal  year  of  1904,  the  decrease  in  expense  repre- 
sents 22J  per  cent.  ^ 

As  the  total  customs  collections  Include  the  item  of  refundable  export  duties 
paid  on  hemp  shipped  to  the  United  States,  and  this  amount  for  the  last  fiscal 
year  was  $433,991.79,  as  ugahist  $486,575.56  for  the  corresponding  period,  or  a 
decrease  of  $52,583.77,  this  latter  amount  may  be  in  reality  considered  a  gain  to 
the  net  receipts. 

The  explanation  of  the  net  decrease  In  revenues  is  found  In  the  falling  off  of 
receipts  from  four  sources — opium,  rice,  beer,  wbislcy,  and  spirituous  liquors — 
'  and  equipment  of  the  plant  of  the  Manila  Electric  Railway  and  Light  Company, 
as  the  tables  following  will  show : 

Opium  imported. 


FiseHl  year. 

Pounds. 

SJ70.596 
8MI,3R1 
UO.i'ii 

Duty. 

firs 

160,291 

■^•^ 

' 

The  decrease  in  quantity  of  opium  Imported  is  more  than  40  per  cent,  and  in 
I'alue  nearly  50  per  cent,  and  notwithstanding  the  greatly  Increased  rate  of  duty, 
in  account  of  reduction  in  the  amount  of  duty  collected  on 
938  United  States  currency. 
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Rice  imported. 


Fiscs 

year. 

Pounds, 

Value. 

DWy. 

727,1*4,332 
302,  211,  300 

111,548,814 
7,  466,  738 
4,S7l,9F2 

Il.fi 

DKcreBse  of  dutj'  a 


rt-rallway  egulpm, 


During  tbe  flacal  year  1005  the  Manila  Electric  Railway  and  Light  Company, 
which  estabtlahpd  a  atrcet-railway  system  In  Manila,  imported  materials  and 
supplies  upon  which  a  large  amount  of  Import  duties  was  collected.  An  equal 
amount  of  revenue  was  of  course  not  realized  during  the  last  fiscal  year 
before  the  beginning  of  which  the  plant  In  question  had  lieen  fully  equipped 
and  put  in  opeFation,  and  a  reduction  of  import  revenues  amounting  to 
$65,000  occurred  from  this  cause. 


QOVERNMBBT. 

Customs  collections  for  the  last  fiscal  year  were  not  inflated  by  reason  of 
payments  on  the  part  of  the  insular  government,  as  Is  revealed  In  the  state- 
ment that,  for  the  past  fiscal  year,  such  collections  amounted  to  but  $107.41,  as 
against  $2H  581  ftl)  for  the  corresponding  iierlod  preceding.  The  operation  of 
act  No.  1230  accountH  for  tbe  change. 


In  considering  these  statistics  the  fact  should  l>e  remembered  that  bv  a 
decided  change  in  the  legislation  the  annual  license  fees  for  steam  vessels 
were  reduced  one-fourth;  for  snil  vessels  of  all  descriptions,  one-half;  and 
for  craft  engageil  in  tbe  lisliterage  and  barhor  business,  one-half.  Special 
licenses  were  discontinued  altogether,  and  no  revenue  was  collected  from  this 
source;  furthermore,  a  very  considerable  number  of  vessels  were  placed  out  of 
commi^ion  owing  to  lack  of  business. 

The  foregoing,  it  is  believed,  explains  why  the  collections  of  license  fees  dur- 
ing tbe  fiscal  year  1900  were  but  little  more  than  one-half  of  those  of  the 
preceding  year,  as  shown  by  the  following  table ; 

Comparative  ntatcmcnt  of  annual  iicenw  fees  roUected  for  vessels,  also  shaieing 
decrease  tesulting  from  operation  of  acts  Noi.  135i  and  1387,  fiscal  year 
1906,  Manila  collection  district. 


Fees  col- 

Fiscal  year  1906. 

Monlh. 

Feesfol- 

Refund.        lelii™; 

Deoreaje, 

r6.687.90 
10.396.60 
5.644.05 
2; 312. 24 

10i6&8!4S 

19|418!6» 

9; 350. 05 

Vi  01«  13 

3  iex.oa 

isl 

5  386  66 

r676  48  '  T-8  339  65 

'""'  ill 

86  170  21 
5  S86  66 

sSi 

T^  348  25 

26,270.92 

183,517,58  1     85  736    3 

1  415  75      «3  320  98 
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Steam  vesseU   llgbtera 


act  No   13<<7 

t  No    1387 

t  by  Bet  No    1387 

educed  50  per  («at  br 


e  further  rediicpd  bv  t 


Ad.  Increased  a 


of  TCSselB  plated  o 


The  gro'iB  otiatonia  (>oIlpctnin=(  nt  the  ports  of  Iloilo  and  Cebu  respectively  for 
the  pait  fiscal  ypar  and  for  the  two  similar  rerlocls  preceding  t*  a  matter  for 
comparison   are  g!\en  herewith 


ri^. 

year. 

Iloilo. 

Cebu. 

1904 

585;  m  82 

1,721.248.10 

From  the  foregoing  atatlatiea  it  will  be  seen  that  while  the  customs  buslneas 
at  Hollo  for  the  fiscal  year  1906  shows  a  sutwtantlal  Increase  over  that  of  the 
corresponding  period  preceding,  a  marked  decline  In  customs  revenue  is  reported 
from  Cebu.  the  difference,  or  reduction,  between  the  flaoal  years  1906  and  1905 
amounting  to  $138,575.14.  In  this  connection,  however,  it  should  be  made  a 
matter  of  record  that  the  collections  for  the  ftscal  year  1905  were  abnormally 
large  for  reasons  pointed  out  in  the  fourth  special  report  of  this  office.  As  the 
figures  for  the  past  fiscal  year  are  slightly  larger  than  those  for  the  fiscal  year 
1904,  It  is  correct  to  state  that  returns  from  Cebu  are  considered  very  favorable 
indeed,  especially  in  view  of  the  depression  commerce  baa  suffered  throughout 
the  island  of  Cebu  by  the  prevalence  of  a  severe  drought  during  a  considerable 
portion  of  the  fiscal  year  ended  June  30,  1906. 


Ffacftl  year. 

^Z^' 

Jolo. 

8».40a.48 

176          05 

181,889.61 

To  Zamboanga,  therefore,  belongs  the  credit  of  being  the  banner  port  in  the 
Philippine  Islands  In  the  matter  of  increase  In  customs  collections.  The  growth 
of  business  at  this  place  has  been  steady  and  continuous  and  gives  encouraging 
signs  for  the  future.  As  noted  in  the  last  report  submitted  by  the  undersigned. 
Improved  trade  conditions  exist  at  the  i)ort  of  Zamboanga.  and  from  tbe  en- 
couraging reports  received  relative  to  the  industry  and  development  now  notice- 
able in  various  parts  of  the  Island  of  Mindanao  It  Is  evident  that  the  improve- 
ment will  be  permanent  and  of  a  very  substantia!  nature. 
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Small  retuma  were  realized  in  the  aggregate  customs  oollet-tions  at  the 
respective  ports  ol'  Boitgao  inid  Bnlabac.  The  tables  are  kk  follows  for  the 
three  fiscal  years  last  past; 


Fiscal  year. 

BOTlfRO. 

81,223.00 

Balab... 

19M 

i.m.3& 

' 

Both  the  ports  named  above  were  established  and  opened  for  business  after 
the  cointnen cement  of  the  last  fiscal  year.  The  returns  from  Jurata,  amounting 
to  $1,128.89,  are  considered  quite  satiafactory,  due  account  being  taken  of  the 
local  conditions. 


The  most  important  customs  administrative  circular  promulgated  daring  the 
year  was  No.  3!}7  of  February  19,  1906,  containing  r^ulations  governing  vessels 
In  the  various  ports  of  the  Philippine  Islands,  and  defining  the  limits  of  the 
ports  of  entry.  By  the  provisions  of  section  16  of  act  No.  1235  of  the  Philippine 
Commission,  these  r^ulatlons  took  the  form  of  law  with  appropriate  penalties, 
after  receiving  the  approval  of  the  honorable  the  secretary  of  finance  and 
justice  and  being  published  at  least  once  In  the  Otticlal  Oasette.  These  regu- 
lations have  done  much  to  improve  the  conditions  of  river  and  bay  traffic 
throughout  the  different  ports  of  the  Islands. 


The  total  value  of  exports,  currency  excluded,  for  the  last  fiscal  year  was 
¥31,918,380;  for  the  corresponding  period  preceding,  $32,355,865;  or  a  decrease 
for  the  year  Just  closed  of  $437,485. 

The  following  table  will  show  at  a  glance  wherein  the  loss  to  the  export 
trade  occurred,  and,  furthermore,  affords  Interesting  data  with  reference  to 
the  four  chief  products  of  the  Philippine  Islands,  to  wit,  hemp,  sugar,  copra, 
and  tobacco. 

The  great  loss  in  hemp  has  been  elsewhere  refeiTcd  to  In  this  report.  On  the 
other  hand,  copra  made  a  most  gratifyli^  gain,  so  much  ao  that  the  increase 
realized  In  the  value  of  copra  and  tobacco  almost  offsets  the  loss  sustained  In 
hemp  and  sugar. 


Total  decrease  in  value  of  exported  hemp  and  siigiir 


Total  Increase  in  value  of  exports  of  two  products 2,342,545 

Decrease  In  the  four  chief  products  of  export  nanied  above,.  470,088 
The  proportion  of  sugar  and  tobacco,  the  two  Items  about  which  the  agitation 
for  the  reduction  of  the  tariff  in  the  United  States  has  centered  principally.  Is 
indicated  by  the  following  condensed  tables,  from  which  It  will  be  seen  that 
practically  no  Philippine  sugar  found  a  market  in  the  United  States,  while  the 
showing  for  tobacco,  on  which  the  United  States  duty  Is  relatively  much  greater, 
is  correspondingly  less ; 
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Sugar  ex  pur  ted. 


■« 

,m. 

Al!  countries 

»i,  977, 026 
»,618,«7 

Tobacco,  and  n 

anufa<:t« 

res  of,  emportation  of,  fiscal  pear  1D06. 

Arlloli:. 

All  countries. 

United  Stat™. 

Quantity. 

value. 

Quantity. 

Value. 

Leai  tobBL'-o 

All  olhermanutacturaa 

do  ... 

21,369, 89'J 
98,136 

Ilu[  463 

81,4.'*.  658 
16|801 

107,923 
2,197 

i:| 

Tobacco  exports,  recapitulated. 


United  states— 


IMMIeSATIOB, 

The  following  table  shows  the  numhera,  by  nationalities,  of  passengers  arriv- 
ing at  and  departing  from  all  iwrts  In  the  Philippines  during  the  fiscal  year  1906. 
A  significant  feature  to  be  pointed  out  is  the  great  decrease  of  Japanese  immi- 
gration as  compared  with  previous  years,  1,235  having  arrived  in  the  fiscal  year 
of  1905,  while  only  2T7  of  that  nationality  came  to  the  Islands  In  the  year  1906, 
a  decline  of  77i  per  cent.  That  the  tendency  of  Japanese  Immigration  is  not 
toward  these  islands  is  eniphasiaed  by  the  statistics,  which  reveal  the  departure 
of  371  Japanese  during  the  year,  while  only  277  came  to  these  shores : 


National  tly. 

Imraigra- 

"tii^r 

Natlonnlfty 

%-r 

Emtera 

7.966 
430 
75 
10 

6.719 

1 

All  other 
Total 

18  298 

NciTB — The  abore  total  of  AmeclPans  Includes  ofBoers  and  enlisted  r 
Navv  and  Marine  Corps  and  trained  army  nurses  paRxengers  anlii 
prinr  to  JaniiBii  1  ISOB  since  whkb  date  eueh  arrivals  arp  not  tnclnili 
cal  returns  of  passengers  pursuant  to  li  ' 
Affairs    nar  Department    Washington 


e  ftatrment  of  CIn 


i  from  the  Buie 


Number  of 

mmigranl. 

Chinese 

Jaianese 

7  9W 

1072 
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ABRASTBE   PLANT. 

The  arragtre  plant  at  the  Manila  custom-house  bas  continued  In  successful 
operation  during  the  past  fiscal  year. 

The  same  rates  which  were  put  In  force  on  July  1,  1904,  have  been  continued. 
The  proportion  of  merchandise  stored  on  and  delivered  from  the  wharf  has 
been  greater  than  in  the  previous  years,  and,  as  shown  by  the  figures  below, 
this  proportion  has  increased  from  32.7  per  cent  in  the  last  half  of  the  fiscal 
year  1905  to  39.6  per  cent  for  the  same  period  of  1906,  Certain  improvements 
and  repairs  have  been  made  to  the  plant  and  warehouses  for  the  better  hand- 
ling and  protection  of  imported  merchandise.  "  Medla-aguas "  have  been  con- 
structed, ttie  doors  and  windows  of  certain  bodegas  have  been  repaired,  and 
considerable  repairs  have  been  made  to  bodegas  0,  D,  and  O,  in  addition  to  a 
great  number  of  minor  repairs  and  alterations,  all  tending  to  the  improvement 
of  the  plant 

The  business  transacted  by  the  arrastre  plant  for  the  year,  being  the  handling 
of  all  general  importations  coming  into  the  custom-house.  Is  shown  by  the  fol- 
lowing statement : 


PLsofll  year  1906, 

Pitciagea. 

Tons. 

853.817 

M«« 

'688;  617 

99,539 

erefiordB 

1,665.110 

During  the  year  there  were  landed  on  the  custom-bouse  wharf  99,529  tons 
of  raerthandise,  wblle  30,267  tons  were  given  pasS  delivery.  The  amount  of 
merchandise  liandled  In  tons  by  the  arrastre  division,  by  periods  of  six  months, 
and  expense  for  handling  the  same,  are  given  in  detail  below: 


..„„ 

ndiscdcli 

ered  from- 

FtMHl  year 

Pettentoge  ol 

5.^ 

1905. 

1906, 

K 

's- 

First 

"^S!" 

Whart 

"iJI? 

:m 

.■67S 

:655 

Expense  of  operatio. 


1906.. 


}.  344,  47 


^  The  work  of  the  plant  has  been  so  systematized  that  by  consolidation  of  per- 
sonnel it  has  become  possible  to  perform  the  duties  previously  pertaining  to  the 
warehouse  division  of  the  custom-house  with  a  considerable  numlser  of  em- 
ployees less  than  were  formerly  found  to  be  necessary. 

During  the  past  fiscal  year,  as  heretofore,  no  trouble  has  been  experienced 
in  securing  competent  Filipino  laborers  to  perform  the  arrastre  work  nor  in 
obtaining  good  results  therefrom.  The  same  system  which  was  in  vogue  in 
former  years  has  been  continued  and  the  eatariea  of  arrastre  laborers  remain 
the  same. 
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I'reasurer's  balance,  July  1,  IftOS 

Arrastre  disbursing  officer's  balnuco,  July  1 

Cash  balance,  July  1,  1905 


f 30. 33SI.  18 
6,  a53. 48 
1,  851. 72 


Total 44,444.38 

Gross  caah  receipts,  arrastre  collections 112,693.(!!1 

Caeb  receipts  (miscellaneous) 52.  76 

Total  debits 157,190.83 


Hefunds 

Contingent 

Plant  (permaneDt)  — 
Salaries  _ 


Extra  services,  customs  employees 

Repairs 

Reimbursement  of  Iobbcb  to  importers 

Wagea,  laborers 

Total _- - 

Treasurer's  balance,  June  30,  lOOfl 

Arrastre  distinraing  officer's  balance,  June  30,  190fi— 
Cash  balance,  June  SO,  1906 


Total  credits— 


fl40.  SI 
4. 475. 40 
2, 799. 19 


03,  344. 47 

81, 035. 14 

yoi.  77 

1. 249.  45 


surety 

lost. 

None  of  the  machinery,  derrick,  cranes,  or  locomotives  have  been  renewed 
during  tbe  past  year.  With  certain  repairs  that  have  been  made,  It  Is  thought 
that  the  machinery  will  last  for  a  while  yet,  but  it  Is  probable  that  oue  or  two 
steam  cranes  will  have  to  Ire  replaced  by  new  and  fast-moving  ones  within  the 
next  year,  and  it  will  also  be  necessary  to  purchase  a  modern  crane  for  heavy 
work.  The  locomotive  purchased  with  the  plant  is  In  good  condition,  consid- 
erable repairs  having  tieen  made  on  It,  and  It  will  not  have  to  be  replaced  for 
the  present 

Since  February  9,  1906,  Deputy  Surveyor  Clifford  D.  Ham  has  been  detailed 
as  acting  collector  of  customs  at  Cebu,  and  the  arrastre  plant  has  laeen  satisCac- 
torily  managed  by  Acting  Insular  Surveyor  C.  I.  McCaskey,  in  addition  to  his 
other  duties. 


The  following  is  i 
ured  during  the  past  fiscal  year ; 


ADMGAStJRBMEI 


of  the  vessels  li 


Islands  admeas- 


Number 

■ll't'X' 

Port. 

Number 
of 

ol  lees. 

ApttlTl 

8 
Hi 

PZ3  ■« 

lloilo          "^ 

ToUl  (8  pnrts) 

•> 

48  00 
196  00 
900 

302 

1  JIB  94 

No     1354    of    tbe    PbillppTne 
admcBsured  8'  •— ■-     >= ■ 


Bdmeasurement  t 


the  EiroTlalona  of 
imbor    I't   vessel B 


work  in  the  islands  has  i 
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PHItrPPINE    h 


S   EXAMinATlONS. 


Pursuant  to  tUe  provisions  of  act  No.  780  of  tiie  Philippine  Commiasioa,  the 
board  on  riiili|ipiiie  mnriue  examinations  lias  been  regularly  convened,  and  the 
following  licenses  and  certiflcatea  of  service  liave  been  lasued  by  the  board  dur- 
ing tbe  flsca!  year  of  1906 1 


.... 

Cittonsof.h.- 

Philippin 

e  I8land9,l      United  States. 

TotaJ, 

Original. 

newed. 

Original. 

nDwtd. 

Master 

21 

60 
Iri 
65 

7« 

ChieleiieineVr!!!.: 

]% 

MO 

Buy  ancl  river  englii 

Sabjectsof- 

Rant 

spain 

Oieat 
Britain 

mTn'j         '•"ma 

Japan 

T>tal 

Mvter 

Bav  and  tivtr  engineer 

iO 

* 

^ 

^ 

5 

Total 

a 

Ibe  above  shows  a  total  of  Ofll  licenwd  mniiue  officers  m  the  Philippine 
Islands  on  June  vJO  1006  oi  an  increase  of  t'>  oier  the  numher  on  June  JO 
1005  Of  these  8<IT  are  citizens  of  the  Pbllippine  Islands  an  increase  oE  172 
over  the  number  at  the  close  of  the  preceding  fiscal  year 

BTYTISTICB 

Tbe  most  striking  fiet  whlih  f«  revealed  hv  a  study  of  the  trade  statistics 
of  these  Isltnds  during  recent  leaib  i's  the  uumber  and  amount  of  imported 
artklea  »bl<h  should  be  produced  here  thus  retaining  In  the  Philippines  tbe 
large  sums  of  tuonej  whkh  are  expended  to  pav  for  such  products 

With  regard  to  rice  whith  was  the  most  prominent  ei:aniple  of  the  above- 
mentioned  condition  the  situation  has  greatlj  changed  in  the  past  two  reirs 
and  while  considerable  amounts  are  still  imported  the  decrease  due  to  local 
production  has  been  so  great  as  to  giie  cause  for  much  satisfaction  from  an 
economic  standpomt  ' 

There  are  numerous  other  lines  boneier  in  which  great  improvement  could 
be  made  and  it  ina>  not  be  improper  at  this  particular  time  when  the  Islands 
are  suffering  from  commercial  depression  stagnation  of  trade  and  scarcitv 
of  money  to  dwell  on  the  fact  that  no  inconsiderable  amount  of  money  is 
yearlj  lost  to  the  people  here  through  its  being  spent  in  foreign  countries  for 
articles  which  can  and  should  be  produced  In  the  Philippines  Indeed  the 
production  of  these  artldea  here  would  have  thrown  the  balance  of  trade 
decidedly  in  faior  of  these  islands  instead  of  the  figures  being  practically  at 
a  pant}    as  is  the  case  at  present 
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It  IS  a  well  knnwn  f'iPt  that  the  pineapple  prortuced  In  the  Philippine  Islands 
in  Its  wild  state  (Eur  no  <ultl\ation  whateier  has  heen  given  to  this  fruit)  cfm 
pares  \erv  favorably  with  the  world  finious  pineapples  of  the  btriits  Settle 
ments  for  nhich  Singapore  haa  become  a  permanent  shipping  point  The 
comparison  does  not  hold  good  in  size  for  the  very  patent  reason  that  no 
ittenipt  has  been  made  In  the  Philippines  to  improve  the  fruit  by  cultivation 
In  many  parts  of  the  islands  plnetpplew  mature  and  are  wasted  no  effort  being 
made  to  maihet  them  The  possibilities  in  this  particular  line  are  evident  and 
this  popular  fruit  might  easily  become  a  source  of  wealth  to  the  islands  with 
the  expenditure  of  a  small  amount  of  capital  coupled  with  Intelligent  labor 
Nature  will  attend  to  replenishing  the  stock  from  year  to  jear  and  all  that 
the  grower  would  have  to  do  would  be  to  apply  improved  methods  to  its 
cultlvatioB  and  take  steps  properly  to  safeRuard  and  dispose  of  the  fruit  at 
maturitv  Pineapples  stand  shipment  ver^  well  Inabmuth  as  thev  can  be 
transported  before  entireh  ripe  The  demand  for  this  fruit  In  the  TTuited 
States  Is  enormous,  ind  it  is  understood  that  the  supply  at  the  present  time  is 
received  largely  from  the  Hawillin  Islands  The  poasih  ill  ties  of  i  s<  urce  of 
wealth  from  this  one  product  would  be  enhanced  miny  fold  by  the  iatrodu<,tlon 
of  canning  plants  here   as  has  been  dose  in  the  Straits  Settlements 


An  analyali  of  thf  statistical  returns  for  the  past  Bwai  year  which  may 
be  accepted  as  a  criterion  reveals  at  once  some  of  the  undorlvmg  causes  of 
the  prevalent  hard  times  and  impoverished  condition  of  the  islands  The 
money  spent  annually  for  meat  goes  to  foreign  countries  although  there  lies 
In  the  northern  part  of  Luzon  an  expanse  of  grazing  lands  which  would  sup- 
port unlimited  cattle  and  produce  beef  for  all  local  consumption  This  Is  not 
a  mere  theory  for  it  is  a  fact  that  in  former  veafs  tattle  were  produced  in 
cattle  on  the  hoof  was  neither  necessarj  nor  profitable  During  the  1  ist 
hbtal  jtjr  tattle  were  imported  to  the  value  of  $b^.20l 


Everyone  Is  more  or  less  fimlllar  with  the  enormous  importations  of  rice 
which  have  been  made  Into  the  Philippine  Islands  since  American  occupation 
Happily  each  vear  during  the  last  three  has  seen  the  Imports  of  this  staple 
decrease  which  UdturalU  indicdtes  an  increased  local  prodw  tn  n  of  this  artltie 
The  proYimitv  of  the  Philippine  Islands  to  Japan  makes  the  ccntrast  all  the 
more  striking  In  dlstussing  the  produftlon  of  rice  in  the  rQSpectue  groups 
of  IsIandH  Japan  with  Its  millions  of  Inhabitants  produces  not  only  rite 
sufficient  to  feed  them  all  but  has  a  surplus  for  export. 


Millions  of  dollars  are  spent  each  yeir  by  the  Army  the  Navy  the  Insular 
government  ind  private  Individuals  foi  lumber  Imported  ettensively  from 
the  United  States  tt  hi!e  it  is  well  that  a  market  has  been  found  in  these 
islands  for  United  States  lumber  yet  a  large  percentage  of  this  commodity 
should  by  all  the  laws  of  political  economy  be  obtained  for  local  consumption 
in  these  islands  which  with  their  virgin  forests  of  timber  admitted  on  all 
sides  to  possess  lasting  qualities  and  a  durability  not  found  in  the  timber  of 
other  sections  of  the  world  await  the  woodsman  s  ax 


It  may  come  as  a  source  of  surprise  to  the  average  citizen  here  that  last 
vear  there  were  imported  into  these  islands  eggs  v  ilued  it  52(  'i  'il-  gold 
notwithstanding  the  fact  that  the  successful  raising  of  poultry  is  as  easy  of 
accomplishment  here  as  m  anv  other  part  of  the  vvorld  The  imported  eggs 
come  entlrelj  from  the  Chinese  Empire 


large  sums  are  expended  annually  bv  the  people  of  the-ie  slands  for  foreign 
grown  vegetables  such  as  iiotatoes  cal  bages  onions  lad  tomatoes  in  their 
natural  state    n     reference  being  Intended  to  the  ctnoed  articles  which  the 
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eUmatic  cooditloua  of  the  Islands  make  It  necessary  to  import.  All  the  voge- 
tablea  mentioned  in  the  foregoing  list  haye  been  and  can  be  produced  in  the 
Philippine  leiands  and  this  fact  alone  makes  it  a  regrettable  commentary  on 
economic  conditions  that  enormous  snms  are  each  year  spent  abroad  by  an 
impoverished  people  for  such  articles.  The  investment  of  outside  capital  Is  not 
required  to  raise  all  the  indigenous  fruits,  vegetables,  and  poultry  needed  for 
home  consumption.  Nature  would  respond  with  bounteous  returns  if  aided  by 
a  little  enterprise  and  proper  endeavor. 

The  value  expressed  above  for  the  various  articles  is  only  the  actual  value 
of  the  merchandise,  and  does  not  include  the  many  Incidental  costs  and  ex- 
penditures, as  freight,  Insurance,  packing,  duty  (in  some  cases),  profit,  etc., 
all  of  which  must  be  borne  hy  the  consumer  of  the  articles. 


The  past  year  lias  seen  the  completion  and  successful  operation  of  a  cocoanut- 
oil  nmnufac-tory-  eetablisbed  by  New  York  capital  in  the  outlying  district  of 
Pandacan,  adjacent  to  Manila.  At  this  place  the  raw  copra  Is  successfully 
converted  Into  various  kinds  of  cocoanut  oil  and  by-products  of  tiie  cocoanut 
These  manufactures  find  a  ready  market  here  and  In  the  neighboring  countries, 
where  tlie  demand  is  constant  and  on  the  increase.  What  has  been  done  with 
the  cocoanut  should  t>e  attempted  In  other  lines,  and  thus  keep  here  tbe  large 
sums  which  are  paid  annually  for  labor,  profit,  flnd  other  items  incident  to  the 
manufacture  of  articles  which  should  be  produced  in  the  I'hilippine  Islands 
but  are  at  the  present  time  obtained  for  its  inhabitants  only  through  the 
medium  of  importation. 

The  rhillppine  Islands,  althougli  producing  what  was  admitted  to  be  the 
finest  hemp  in  the  world,  of  grades  for  which  tliere  is  demand  from  ai!  quarters 
of  the  world,  yet  do  not  manufacture  from  this  valuable  raw  product  the  rope, 
twine,  and  other  articles  dally  needed  in  almost  every  line  of  trade.  The  estab- 
lishment of  rope-making  plants,  where  rope  and  binding  cord  could  be  manu- 
factured, would  not  involve  a  very  great  outlay  of  capital,  and  iC  such  an 
enterprise  were  started  it  would  aid  very  materially  in  keeping  at  home  an 
Important  item  of  the  country's  wealth  and  yearly  income  which  goes  abroad 
for  those  very  necessary  articles. 


The  remarks  made  above  with  reference  to  hemp  apply  equally  well  to  sugar. 
rNjrtunately,  however,  there  l^  a  sugar  refinery  in  operation  at  Malabon,  as 
stated  in  the  fourth  special  report  of  this  office,  which  converts  a  large  quan- 
tity of  the  raw  material  into  refined  sugar  for  local  consumption.  The  marked 
decline  in  value  of  sugar  Imports  Into  these  islands  for  the  last  fiscal  year  over 
the  corresponding  period  preceding  (the  figures  being  $93,368  and  $159,741, 
respectively),  attests  the  success  of  the  enterprise  and  should  mark  out  a  clear 
path  to  others  with  capital  to  Invest  In  local  Industries. 

Sugar  is  exported  from  the  Philippines  at  a  value  of  2  cents  per  pound,  and 
in  its  changed  condition  this  same  necessity  is  Imported  at  double  that  price, 
exclusive  of  duty,  freight,  commissions,  and  other  iucldental  espenses.  In  other 
words,  the  inhabitants  of  the  Philippine  Islands  give  almost  3  pounds  of  one  of 
their  chief  products  for  1  pound  of  the  identical  staple  in  a  refined  form. 


i  Islands  tlian  e 


FLHcal  year. 

1905. 

1906. 

All  countrtes 

S7Z7.691 
filS.987 
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Tbe  United  States  controlled  the  great  part  of  the  trade  up  to  and  InoJudlng 
the  fiscal  year  1905,  but  foe  the  corresponding  period  following  the  jiercentage 
of  flour  rec«l¥ed  from  the  United  States  decreased  greatly,  although  the  total 
Talue  of  this  import  showed  a  substantial  gain. 

It  is  safe  to  state.  In  explanation  of  this  change,  that  the  decrease  of  flour 
Importations  from  the  United  States  can  be  attributed  mainly  to  the  prevalence 
of  the  boycott  against  American  goods  and  manufactures  by  the  Chinese,  who 
are  the  principal  retail  traders  in  flour  in  the  Philippines.  Likewise  they  are 
direct  importers  of  this  commodity  to  a  certain  extent  It  Is  understood  that 
eighteen  months  ago  none  but  American  flour  could  be  found  In  any  of  the 
Chinese  stores.  At  tbe  present  time  these  places  of  business  carry  in  stock 
principally  Australian  brands  of  flour. 

The  following  is  a  general  statement  of  the  values  of  certain  articles  im- 
ported during  the  flacal  year  1906,  which  it  Is  believed  couid  be  produced  in  the 
Philippines: 


Cattle 8828,206 

Fresh  beef. 388,015 

Wood  In  boards- 344,623 

Eggs 265,512 

Potatoes 146.714 

Onions  94,578 

Other    fruits 

Fresh    mutton 

Fresh   pork 

Wood    In    logs    and 

forms 

Poultry 

Hogs 

A  total   of 

58, 773 

23,265 

20,286 

other 

13,691 

8, 058 

Coffee 91,191 

All  other  vegetables 81,976 

Beans  and  pease  in  bulb-          67  940 

2,529,301 

The    bo      t  bl    d           t  1     1  d     mport                 t             t 
Army,  N                    1          mm    t 

mpqrt  t 


L  whi  h  Import 


Of  tb    t  t  1      I        f  i    po  t  th    fisc  I  y        190 

the  Un  ed    t  t  t  5   &!   51  h  po 

or  a  dec      se    f  »1  oOb  49 

The  t  t  1       1        f  Phllippl       p  od  p    t  d  t     tl 

$11.580169  gl     t  $15  6788       f       th     fis*.   i  1 

«4.098,"0fi 

Altho     hth       hbee        1       Itt         1  bh 

portati  h    D  It  i     t  t 

than  th        h      p  I     i     1 
which  Ih  lippl      p  od    t   g 
■  The  It         f  B         pi 
proportl        f  th    1  ss         n 
talned  by  Chi     se    mpo  t 
of  trad    i     \m  good 

Cotto  th       t  pi    1 

clined.     Th      mp  rt  tl 
$764,088  90  S  78 

loss  of  two-  hi  d    i 
$304,646 1     h         1    th    t  t  11 

Total      1        f  good    i    p<  rted      130C  $    vi   608 

In    com       tl  K  th         po  t     t     th     I    Ited    St  t 

$11.168  226     p    se  t    th        1        ( h  mp       d  f  $1   I 

spending  p    iod  p  ecedi  g 

An  e     rm        dlBC        ce  w        h  w     1     th        1        f 
United  St  tes  gin-tth       1  f  tb  1 1    d    f      th    fi 

viz.  $260 104      1      r      1906      h  f      th    fisc  1  901       _ 

of  $2,61    487        $   S-B  W3  w  >o  t  d  t    th  t  co     t 

Duri  gtlfi  9ffihttll  fi    port        d       po  t    w 

$25,798  8o2      d  $51 918  580  t     ted  8    t      -u  p    tl     I 

In  th  tt        f  b  1     ce     f  t    d     I     f  f  th    Philip  i       I  1     da    thi 

showing  1    th    be  m  d    i    th    hi  t         f  th    i  1     d     th        I        f  Philip 

pine    p  nd    t         I     ted       ceedl  g    th         1         f     1        t   les     f    Import    by 
$6,119,528    H    Ited     t  t  y       hi  h  i      bo  t  $4000000  b  t         h       th 

record    f      y  P      i        yea       Ntwthtdigt      hvy  dec  po  ta 


disc  sed  i 
p  t  d  It  1 
g  1    t  Am    1 

whi  h  tb    t     1 

f  eott        ood    f 
1906       p    w 


hi    repo  t       pi  1  id 

I       ibl     th  t  th    p    j    lice 
p  od    ts  h        ffected    th 

1  th  th  I  ted  t  t  h 
t  U  ited  St  t  f  11 
g       dec       se     f  $48.  29 


1  g  th    sam 


t  ted    th  t 
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of  henp  a  inlj  aftrihutahle  to  the  de\astat  ng  effeots  of  tie  «p\ere  tvphCMni  of 
last  bepteu  ber  nhi  h  na&  f  llowed  bv  an  unue  al  dro  tht  I  the  first  [art  o( 
this  year  hen  p  losses  re  n  i3e  p  ly  in  re  se  i  covra  a  1  t  I  ae  o  exports 
Gurreucj  is  excluded  t    m  both   miKirts    nd  exforts   n  the  above  stat  m\  s 

The  nysteni  of  Ifeuil  letters  and  offi  al  uumberw  f  r  easels  of  the  Ihilippine 
Inlands  as  outllued  I  the  second  report  of  this  otflce  has  bee  co  ti  ued  ind 
up  to  June  30  ItUb  J  39  din  nented  \essels  have  been  assigned  offlci  1  nun 
hers  391  of  vbich  have  ilso  recel    d  signal  letters 

Lists  of  vessels  to  Iiicta  ss  gnu  ents  of  signal  letters  and  ollieial  nu  nhera 
and  of  oftidil  nu  ibers  only  ha\e  i  een  mude  from  Tulv  1  1905  to  June  30 
1906  and  haie  bee  p  bli  led  In  ustoms  a  In  Inlstrative  ir  ular*  Nos  Wi  and 
405  copies  of  which  are  hereto  attached  marked  Append  x  A  whi  h  lists 
taken  In  ^nnettlon  with  tho  e  j  blished  In  prev  oos  reports  comi  lete  the  rec 
rd     f  Tl     essels  to    vhich    in  al  letters  a  1  offlr  al  numbcri  h  ve  been  as 


The  harf  sp  ■«  In  the  P  sis  Ki  er  used  pr  c  p  llj  tv  coast  se  vessels 
1  as  bee  c  aiderabl  lessene  1  dur  ng  the  past  jear  on  account  of  n  |  ro  erne  ts 
being  nade  to  the  rl  et  vail  on  I  nth  s  des  of  the  Pasig  below  1  e  Bridge  of 
Spain  l\hen  this  work  has  been  completed  and  the  new  wharf  sia-e  is  ivail 
hie  for  conmeree  the  coast  \lse  ind  local  hipping  of  M  nlla  will  be  greatly 
f    llitited 

i  ANILA    PILOTS     ASSOCIATION 

During  the  past  vear  tl  e  Minila  Pilots  isso  iat  on  I  as  ren  lered  its  sui 
efficient  and  sat  sfactorj  ser  1  es  and  sli  e  the  o  plet  on  of  the  add  t  onal 
breakwater  the  illots  in  addition  to  bringing  vessels  Into  the  la  ig;  E  ver  now 
board  all  nco  ing  foreigi  lessels^ei-ept  tlose  h  \lng  regul  r  uior  ng  buoys 
such  as  the  H  g&f  g  and  other  frequently  arriving  liners — and  i  Hot  them  to 
safe  berths  Inside  the  nev  harbor 

There  his  lee  i  nn  ncre  «P  n  the  proportion  of  F  I  p  no  e  plo  ees  In  tl !  pus 
torn-house  during  the  past  fiscal  year  from  59  per  cent  Filipinos  to  60,5  per  cent 
Filipinos  among  the  total  classified  employees,  and  from  68  per  cent  Filipinos  to 
70.3  per  cent  Filipinos  among  the  total  costoms  employees  of  all  kinds  at  Manila. 

The  following  table  shows  the  Increase  in  Filipino  personnel  in  the  Manila 
custom-house  by  fiscal  years  from  the  date  of  American  occupation :  ' 


aoftlyeiirenaedJii 

e30- 

Clastatled. 

(FUl- 
pinoe). 

Total. 

Granil 

F 

tSn'' 

Filipino. 

Ameri- 

Flllpfno, 

20 
188 

M 

1 

200 
188 

48 
320 

98 

146 
157 

apuring  these  years  United  States  trcxipa  were  employed  in  eijstoma  work,  hence  small  number  of 
regulai  employees. 

Of  the  total  classified  customs  employees  at  Manila  about  60.5  per  cent  are 
Filipinos,  of  the  unclftssifled  100  per  cent  are  Filipinos,  and  of  the  total  customs 
employed  at  Manila  oyer  70.3  per  cent  are  Filipinos, 

During  the  past  year  three  Filipino  employees  have  been  appointed  customs 
inspectors  and  now  have  the  heavy  responsibilities  of  controlling  the  discharge 
of  large  foreign  vessels,  of  dealing  with  foreign  marine  officers,  stevedores,  etc., 
duties  which  require  a  maximum  of  intelligence,  flrmness,  and  tact,  if  they  are 
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to  be  properly  performed.  A  numher  of  lowei 
being  trained  for  tbeae  and  similar  poRitfoiis. 
they  will  be  filled  in  tbls  manner. 

CONSOLAB   FOnCTIONS. 

By  the  provisions  of  section  84  of  tie  act  of  Congrosf  of  July  1,  1002,  the 
customs  officers  of  the  Pliilipplne  Islands  were  clothed  with  certain  quasi  consu- 
lar functions  with  reference  to  American  seamen,  the  language  of  the  statute 
being  as  follows : 

"  The  laws  relating  to  seamen  on  foreign  voyt^es  shall  apply  to  seamen  on 
vessels  going  from  the  United  States  and  its  possessions  afor«iald  to  said 
islands,  tlie  customs  offlcera  there  being  for  this  purpose  substituted  for  con- 
sular officers  In  foreign  ports." 

The  responsibility  thereby  imposed  has  Increased  very  much  during  the  past 
fiscal  year,  and  this  office  has  been  called  upon  to  decide  many  questions  arising 
between  masters  and  seamen  growing  out  of  complaints  of  alleged  inhuman 
and  brutal  treatment  ou  the  high  seas  and  for  other  less  serious  acts.  lu 
order  to  supply  the  United  States  Navy  at  Cavlte  with  coal,  a  large  fleet. 
composed  principally  of  American  sailing  vessels,  Is  engaged  In  this  trade, 
plying  between  Atlantic  ports  and  Cavlte.  Such  a  voyage  ordinarily  consumes 
four  or  five  months,  and  upon  arrival  here  the  members  of  the  crew,  who  are 
the  ordinary  class  of  sailors  found  the  world  over.  Insist  upon  receiving  their 
discharges.  Shipping  laws  of  the  United  States  forbid  such  practice,  and  the 
ruling  has  been  made  that  it  is  not  the  policy  to  discharge  American  seamen  nt 
foreign  ports.  Many  of  these  sailors  leave  the  vessel  without  permission,  and 
some  desert  altogether. 

The  carrying  trade  of  American  iumlier  from  the  Pacific  coast  is  handled 
lai^ely  In  American  sailing  vessels. 

While  nominally  acting  as  the  American  consul  for  American  seamen,  this 
office  Is  without  the  same  authority  In  the  premises  as  enjoyed  by  regular 
American  consuls  at  foi-eign  ports.  It  apparently  can  not  even  compel  the  return 
to  his  vessel  of  a  deserting  American  seaman,  as  the  attorney  ^general  for  the 
Philippine  Islands  has  held  in  an  opinion  dated  November  17,  1905,  that  there 
is  no  authority  of  law  in  these  islands  for  such  action.  Local  courts  do  not 
taiie  Jurisdiction  of  affairs  happening  on  the  high  seas  ou  board  an  American 
vessel,  consequently  offenses  when  reported  to  this  office  go  unpunished,  and 
the  only  action  open  Is  the  discharge  of  the  sailor  or  sailors,  with  their  conse- 
quent removal  from  the  vessel.  In  the  case  of  a  capital  offense,  the  culprit 
could  be  liept  in  irons  and  returned  to  the  United  States  for  ti<lal,  but  as  such 
a  contingency  would  rarely  arise  It  will  be  seen  that  an  anomalous  situation 
prevails  and  that  this  office  is  placed  In  a  rather  trying  position  In  Its  endeavor 
to  protect  the  American  seamen  and  at  the  same  time  American  commerce, 
with  no  adequate  machinery  at  Its  command  to  enforce  orders  which  should  be 

There  Is  an  urgent  need  of  legislation  to  remedy  the  evil  pointed  out.  Pro- 
vision should  be  made  for  the  detention  by  the  local  police  authorities  and  the 
return  aboard  the  vessel  on  which  he  was  regularly  shipped  in  the  United 
States  of  any  sailor  certified  by  a  collector  of  customs  here,  acting  under  the 
provisions  of  section  84  of  the  act  of  Congress  of  July  1,  1902,  to  be  a  deserter. 
In  act  No.  1439,  passed  January  16,  1906,  the  Commission  has  provided  means 
for  the  return  of  seamen  to  foreign  vessels  at  ports  In  the  Philippines. 

BEFUnn   OF   DUTES   ON    HEMP    EXPOHTS, 

This  office  repeats  its  recommendation  made  in  its  fourth  special  report  last 
year  that  that  part  of  the  act  of  Congress  of  March  8,  1902,  providing  for  the 
refund  of  duties  paid  on  hemp  exported  to  the  United  States,  sliouid  be 
repealed,  for  the  reasons  stated  In  said  recommendation. 

NATURALIZATION    OF    ALIENS    IN    THE    PHILIPPINES. 

This  office  also  repeats  its  recommendation  that  application  be  made  to 
Congress  by  the  Philippine  Commission  for  the  early  passage  of  an  act  aathor- 
izlng  the  supreme  court  of  the  Phllipplue  Islands  to  admit  aliens  to  become 
citizens  of  the  United  States  under  the  provisions  of  Title  XXX  of  the  Revised 
Statutes  et  seq.,  and  authorizing  the  supreme  court  of  the  Philippine  Islands 
and  the  courts  of  first  instance  of  these  islands  (having  a  seal  and  clerk)  to 
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admit  aliens  to  become  Htizcns  of  the  Philippine  laiands.  having  all  the  rigbta 
of  such  citizens  under  section  4  of  the  act  of  Congresa  of  July  1.  l'J02.  For 
fuller  discussion  of  this  point  reference  Is  made  to  the  reiximnieudation  under 
the  same  bead  as  this,  contained  in  the  fourth  special  report  of  this  office. 


The  "  Malecon  flii "  of  the  port  improvements  has  been  completed  during  the 
past  year,  and  worlc  has  Ijeen  commenced  on  a  new  "  reclamation,"  Itnown  as 
the  "  Luneta  fill,"  extending  out  into  the  new  harlKir  in  front  of  the  pr&sent 
Luneta  driveway. 

The  object  of  tbese  port  works  is  to  give  to  Manila  a  modern  harbor  suffi- 
ciently lai^  and  deep  to  accommodate  the  probable  shipping  of  the  port  for 
some  years  to  come,  and  so  constructed  as  to  protect  all  shipping  during  all 
klndB  of  weather,  and  to  facilitate  and  cheapen  the  operations  of  loading  and 
unloading  throughout  the  year. 

The  port  works,  aa  at  present  projected,  have  already  accomplished  this  to 
a  great  extent,  but  It  is  believed  that  even  upon  the  completion  of  the  three 
new  wharvea  on  the  "Malecon  fill"  the  new  harbor  will  require  certain 
additional  work  In  order  to  protect  all  shipping  throughout  the  year. 

Furthermore,  unless  certain  additions  shall  be  made  to  the  present  plans. 
It  is  tjelleved  that  it  will  be  necessary  to  do  a  considerable  amount  of  dredging 
each  year  In  order  to  maintain  a  depth  of  at  least  30  feet  at  low  water  In  the 

The  reasons  for  this  are  the  following:  The  existing  west  breakwater  and 
additional  breakwater  only  partially  Inclose  the  new  harbor.  Apart  from  the 
Incomplete  pri)tection  thereby  given  shipping,  which  will  be  discussed  here- 
after, there  are  two  streams  of  sediment  constantly  pouring  Into  the  newly 
dredged  30-foot  basin.  One,  the  most  important,  comes  in  a  current,  which 
sweeps  along  the  beaches  of  Pasay  and  Malate  from  the  general  direction  of 
Cavlte,  bringing  with  It  the  deposits  of  slit  of  various  rivers  and  esteros  which 
empty  into  the  bay  along  that  shore.  These  outpourings  are  constant  and 
lai^,  and  they  enter  the  new  harbor  between  the  east  end  of  the  additional 
breakwater  and  the  Malate  beach.  The  lai^  basin  of  the  new  harbor  being 
30  feet  deep,  and  the  corresponding  area  to  the  east  of  it  being  from  15  to  27 
feet  deep.  Uience  gradually  Bhoaling  in  the  direction  of  Pasay,  it  follows 
necessarly  that  even  without  the  shore  current  above  mentioned  the  deeper 
basin  will  In  time  fill  up.    The  current,  however,  greatly  hastens  this  process. 

The  second  stream  of  sediment  enters  from  the  Pasig  River  through  the  canal 
between  Engineer  Island  and  the  river  wall  along  the  south  bank  of  the  Pasig, 
and  pours  Into  the  Inner  basin  on  every  falling  tide.  As  the  tide  it)  the  bay 
and  new  harbor  necessarily  falls  much  faster  than  that  In  the  Pasig  River, 
due  to  the  water  backed  up  in  the  elver  by  full  tide,  It  follows  that  there  Is  a 
strong  current  from  the  river,  through  the  canal,  Into  the  new  harbor,  on 
every  falling  tide,  carrying  with  It  a  considerable  portion  of  the  sediment  of 
the  Pasig,  which  settles  In  the  inner  baslu,  and,  subsequently.  In  the  30-foot 
basin.  The  actual  proof  of  this  lies  In  the  fact  that  since  the  inner  (18-foot) 
basin  was  dredged  out,  it  filled  up  in  places  to  only  6  feet  In  depth,  and  In 
addition  the  current  from  the  Pasig  Elver  deposited  therein  various  dead  ant- 
inais  and  other  floating  refuse.  Of  course  some  of  this  sediment  Is  being 
carried  into  the  30-foot  basin,  and  will  In  time  greatly  decrease  Its  depth. 

There  appears  to  be  one  comparatively  Inexpensive  remedy  for  this  state  of 
affairs — that  is,  to  continue  the  additional  breakwater  from  Its  present  southeast 
end,  in  a  straight  line,  to  the  Malate  beach,  at  the  western  end  of  the  grounds 
surrounding  the  houses  of  the  division  staff.  This  will  completely  close  the 
new  harbor,  and  will  effectually  prevent  the  deposit  of  sediment  therein  from 
the  rivers  and  shore  current  above  mentioned.  In  addition  to  doing  this,  it 
will  give  a  greatly  needed  protection  to  the  shipping  in  the  harbor,  as  at 
present  the  wide  opening  between  the  additional  breakwater  and  the  Malate 
beach  gives  certain  play  to  winds  or  typhoons  coming  from  the  southwest,  to 
say  nothing  of  the  disturbance  caused  by  the  existing  entrance  to  the  new 
harbor.  This  office  has  been  Informed  that  calculations  show  that  any  wave 
entering  the  new  harbor  from  the  southwest  could  not  attain  a  height  Inside  of 
more  than  2  feet,  but  It  is  believed  that  In  bad  weather  actual  observation  will 
show  that  they  do  attain  much  greater  height  Inside,  and  that  they  Interfere  at 
times  with  the  operations  of  loading  and  unloading. 

For  this  reason.  In  fourth  special  report  to  the  honorable  secretary  of  finance 
and  justice  (last  year),  this  office  [ecommei<ded  that  the  present  entrance  to 


Google 


BEPOHT    OP    THE    COLLECTOR    OP    CUSTOMS,  71 

tbe  harbor  be  cloaed  and  that  a  channel  be  maintained  around  the  southeast 
end  of  the  additional  breakwater.  This  was  before  this  office  had  learned  of 
the  shore  current  and  of  Its  effect  of  filling  up  the  new  harbor. 

With  regard  to  the  sediment  which  entei's  through  the  canal  from  the  Pasig  ■ 
Eiver,  one  practicable  method  of  preventing  or  greatly  diminishing  it  would 
seem  to  be  by  putting  sluice  gates  or  locks  In  the  canal.  To  do  this,  without 
causing  great  embarrassment  to  shipping,  would  necessitate  widening  the  canai 
throughout,  as  also  recommended  by  this  office  in  its  fourth  special  report,  and 
constructing  a  wall  in  the  center,  leaving  two  canals  about  60  feet  wide,  one 
for  craft  entering  the  river  and  the  other  for  craft  leaving. 

The  masimum  cost  of  these  two  works  has  been  roughly  estimated  at 
Fl,500,000;  hence  It  requires  only  a  statement  of  the  annual  cost  of  maintaining 
a  dredging  plant  sufficient  to  keep  the  outer  htsin  at  a  depth  of  30  feet  to  enable 
it  to  be  decided  whether  the  additions  should  be  made  from  the  standpoint  of 
economy  Frcm  tbe  standpoint  of  safety  and  convenience  for  shipping  interests 
there  Is  no  question  that  these  additions  should  be  made 

There  are  several  other  matters  In  this  same  conneitlon  which,  however  are 
not  thoubbt  to  necessitate  particular  attention  at  this  time.    They  are 

(1)  The  prolongation  of  the  west  breakwater  so  a-*  to  efCectualU  protect 
the  present  harbor  entrance  the  widening  of  a  portion  thereof  starting  fiom 
Engineer  Island  and  extending  nearly  to  the  harhrr  entrance  making  thereby 
a  wharf  SCO  feet  wide  for  the  discharge  of  combustibles  doubtfullv  s  initarv 
and  other  dangerous  cargoes 

(2)  The  construction  of  a  submcrglble  wilt  from  the  end  of  the  north  bank 
of  the  Pasig  Itiver  extending  outward  in  a  cur>e  to  the  left  fir  the  purjMse  tf 
diminishing  the  deposit  from  the  river  and  assisting  In  keeping  down  the  1  ir 
which  fcrms  there  thus  enabling  the  18-foot  channel  and  entrance  to  be  miin 
tained     This  Is  not  considered  to  be  absolutely  necessary 

(3)  The  construction  of  a  wharf  300  feet  wide  extending  out  from  the  west 
end  of  the  present  Malecon  fill  about  halfway  to  the  additional  breakwater 
This  wharf  would  nerve  the  triple  purpose  of  dividing  up  the  new  harbor  and 
breaking  the  sweep  of  tbe  winds  inside  the  harbor  of  greatly  facilitating  the 
loading  and  discharging  operations  and  of  affording  the  best  possible  site  for  a 
new  custom  house 

The  abo\e  matters  do  not  take  into  consideration  the  fact  that  ^0  feet  of 
water  is  hardly  sufficient  for  the  larger  modem  steamers  many  of  who-e 
masters  are  required  to  hne  at  leist  4  feet  of  water  under  their  keel  at  low 
tide  This  office  his  heretofore  recommended  informally  that  the  new  harbor 
should  be  dredged  to  40  feet  In  some  pirts  or  at  least  to  "6  feet  and  it  is  still 
believed  that  such  course  will  be  necessary  at  no  distant  date 

The  above  suggestions  are  not  Intended  by  this  ofBce  as  technical  recommen 
datlona  but  as  this  bureau  is  charged  with  supervising  and  facilitating  tlie 
shipping  Interests  In  general  in  these  islands  it  Is  deemed  proper  to  submit  them 
for  such  consideration  as  they  may  merit 
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Customs  collections  at  ail  entry  ports  during  OtefivefitctA  years  ended  June  Si 
[Eitpresaflii  Id  United  States  currencj'.] 


Port. 

1902. 

1903. 

1904. 

1905. 

1900. 
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Export  and  import  valtiesfw  period  of  American  occupation,  atrrency  exdudeu. 


Fiscal  year. 

Imports. 

Exports., 

32,020,357 
32,073,  U£ 

tS:S 

25,798,855 

1*3; 

lis 

NOTE.— The  foregoing  table,  showing  the  valae  of  cantmoditles  i 
the  PbUlppi™  Islands,  by  fiscal  years,  during  the  period  of  Amerlc 
monthly  reports  on  Forms  3  and  4,  Division  of  Customa  and  Inaulni 
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Affairs:  fractions  of  dollars  and 
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108, 4S7 

3*; 701 

556 

244,997 
232.  Ml 
J52,S<B 
103,139 
94  343 
79.17S 
20,344 
^BOO 
5,213 

i 

310 

iS 
1 

351 

74,687 

3,700 

^616 

213 

2,417 
31 

3,540 
3  215 
1,100 

606 

'247 

'  37 

57 
40 

34 

East  Indies  (Portuguese) . 

7 

1 

119 

6 

» 

I 

1 

a,5i3- 

72 

7S« 

31,327,481 

6,738,605  1  30,099,988 

6,064,430  1  25,810,658 

2,714,183 
31.813,298 

1,683,623 

23;81i;677 

duded;  Covemment  tree  er 
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(krmparalire  summary  of  exports  froi 

[Valuta  reprpaentBil  In  Uniti 


En^and 

H^Kkong. 

EttBt  IndieaVBiitiah);;!; 

Chinese  Emigre.... !!;i!; 

British  Africa 

Freneli  China 

Austria-Hungary 

British  China"!!!!!!!!!! 

EaS  In(it^'(i)utoh)!!V. 

Netberlaiids 

Italy 

Quebec,  Ontario 

Qibraltftr 

Scotland...... 

Hawaii 

British  Columbia 

AU  other  Asia 

Guara 

Oerman  Otsania 

East  Indies  (Fteoeh).... 
Korea 

Uniguav 

Turkey  in  Africa! 'EgypV. 

Canary  Islands 

Argentine  Republic 

Bemuda.". ."."!!!!!!!:!!!! 

Malta,  etc 

Nova  Scotia.".'!!!!!!!!!!! 

Faraeusy. . 

Spanisli  Oceania.. 

Portiwal.. 

FrencS  Africa 

Mexico 

Denmaric 

QermanAIrica,.., 
Sweden  and  Norwi 
All  other  Alrica.  H 

ChiU 

Pecu 

Turkey  in  Asia... 
Portuguese  Alrica. 


(16,678,875 
S,66g,SZ3 

tlL,5gO,S6e 
7  502  730 
i;  803!  775 

442,922 

'     'eso 

'5321245 
2,703,328 

i,7Ba!iss 
8:7ao 

379,021 
.    459,426 

43,720 

^I'i 

^230 

22,369 

20  141 
2940 


Note. — The  following  tables  aopompanying  this  rpport  have  bpen  omlttptl 
Copy  of  same  Is  on  file  In  War  Departmeiit  These  tablet  appear  In  raniphlet 
edition  of  the  report  of  the  collector  of  eustoio'*  printed  in  Manila 

AppeniliD  A. — Alphabetical  list  of  nameH  of  seagoing  (essels  doonmented  In 
the  Philippine  Islands  to  which  official  numbers  and  signal  letters  were  assigned 
covering  tbe  period  from  July  1,  1905  to  June  30  IWii 

Alphabetical  list  of  coastwise  lessels  documented  in  tbe  Pbllippine  Islands  to 
which  official  numbers  were  assigned  during  the  period  from  Jul\  1  iw;  t" 
Jane  30.  1906. 

Appendite  B. — Gross  customs  recolpts,  bv  sources  four  fiscil  years  ended  June 
30,  1908. 

Customs  expenditures  at  all  entry  ports  during  live  fiscal  years  ended  June  30, 
1906. 
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Customs  expenditures,  Itemized,  for  all  ports,  four  flsoHl  years  ended  June  30, 
1906. 

Chief  articles  of  Import,  by  values,  six  fiscal  yearn  ended  June  30.  lOOO. 

Chief  articles  of  export,  i>y  values. 

Statement  of  opium  imported  into  the  Philippine  lalantls  during  the  fiscal 
years  1899  to  1906,  inrfasive. 

Government  free  entries. 

Imports,  by  articles,  for  the  fiscal  year  ended  June  30,  1906. 

Exports,  by  articles,  for  the  fiscal  year  ended  June  30,  1906. 

Number  of  coastwise  vessels  entered. 

Tonnage  of  coastwise  vessels  entered. 

Number  of  coastwise  vessels  cleared. 

Tonnage  of  coastwise  vessels  cleared. 

Number  of  vessels  entered  from  foreign  porta. 

Tonnage  of  foreign  vessels  entered. 

Number  of  vessels  cleared  for  foreign  porta. 

Tonnage  of  foreign  vessels  cleared. 

Comparative  summary  of  vessels  doing  the  carrying  trade  for  the  Philippine 
Islands  during  the  three  fiscal  years  endecl  June  30,  1906. 
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REPOKT  OF  THE  COLLECTOR  OF  INTERNAL  REVENUE,  EX  OFFICIO 
ASSESSOR  AND  COLLECTOR  FOR  THE  CITY  OF  MANILA. 

Dei'artmlnt  of  Finance  and  .Tustice, 

B  USE  All  OF  Internal  Revenue, 

Manila.  P.  I.,  August  10.  1906. 
Sir;  I  have  the  honor  to  submit  the  following  report  on  the  operations  ot 
this  bureau  during  the  fiscal  year  ended  June  30,  1906 : 

Summary  of  collerAiona  m  the  bureau  of  internal  revenue  during  the  fiscal  year 
ended  June  30,  190(1. 

Internal  revenue  law  (act  No   118^  Philippine  Commission) 

Manufaeturers  of  akohol  and  tobacco  productt  W,  328, 144.  37 

I  ieen«es  dealerw  In  alcohol  and  tobaico  products  494, 321, 63 

Licenses  merchants  manufacturers  and  common  (.arriers  1,365,392.50 

Licenses  oiLupatlonn  trades  and  professions  308, 184. 49 

Mines  and  mining  concessions  15, 264. 72 

Banks  and  bankers  155, 160. 50 

Insurance  companies  20, 18).  18 

Documentary  stamp  taxes 166,167.38 

Cedulas    1,756,777.00 

Miscellaneous  125. 13 

Forest  products  (eight  months  only) 193,638.01 

Total   8,803,356.91 

Opium  law  (act  No.  1461,  Philippine  Commission) ; 

Permits  to  habitual  smokers   (three  mouths  only) 24,225.00 

Tax  on  crude  aad  prepared  opium  (three  months  only) 57,199.89 

Total   81,424.89 

City  of  Manila  tases  (various  acts,  Philippine  Commission)  : 

Land    tax 1,208,265.31 

Matadero  receipts _—  160,049.25 

Market  receipts _ 269, 430. 88 

Liquor  licenses 184,278.64 

Vehicle  licenses 13,621.10 

Rentals  of  city  property 18,730.29 

Municipal  courts  receipts 68,500.77 

Pail  system 59,  327. 16 

Vault  Gleaning 38,  69L  85 

Building  permits 17,  958. 00 

Water  rents 210,  738. 69 

Board  of  health  fees — 15.048.00 

Justices  of  the  peace  and  sheriff's  fees 20,447.26 

Cemetery  fees 13,  425.  09 

Percentage  tax  on  receipts,  Manila  Electric  Hallway  and 

Light  Company 28,662.85 

Other  minor  receipts,  miscellaneous,  and  internal- re veime 

dividend 138,604.36 

Total 2,465,780.40 

San  Lazaro  estate  (Executive  order  No.  15.  March  12,  1906)  : 

Rentals  collected  during  quarter  enSed  June  30,  1906 16,044.50 
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Internal-revenue  taxes P8. 803,  356.  91 

Opium  taxes ^  81,424,80 

Municipal  taxes,  city  of  Manila 2,465,780.40 

San  Lazaro  estate  rentals 16,044.50 

Grand  total 11,  366,  006,  70 


The  total  cost  to  the  government  for  the  collection  of  these  taxes  was 
W64,592.91,  equal  to  4Ai  centavos  for  each  peso  collected.  This  sum  Includes 
¥^2,613.15  paid  from  tbe  city  of  Manila  appropriation  aa  salary  and  contingent 
expenses  of  the  asBeBsor  and  collector's  office  from  July  1  to  December  31.  1905, 
before  the  work  of  said  office  was  taken  over  by  the  bureau  of  Internal  revenue. 
The  above  sum,  however,  does  not  include  the  expenses  of  collection  incurred 
by  the  provincial  governments.  Of  the  total  taxes  given  above  63  per  cent  was 
collected  in  Manila  and  37  per  cent  in  the  provinces. 

APPOBTIONMENT   OF  INTEBNAL-RBVENDE   TAXES. 

Under  the  apportionment  provisions  of  act  No.  1189  the  Internal-revenue  taxes 
collected,  as  above,  will  accrue  to  tbe  various  insular  and  local  treasuries  as 
follows : 

¥-5, 122,  871.  80 


To  the  municipal  treasuries ; 

One-half  cedula  taxes 878,388.50 

Fifteen  per  cent  other  collections 1, 024,  574.  ;^T 

Certain  license  taxes —  _  216,084.16 


2,  119, 047. 03 


nTTEBNAI-BETEHnE  TAXES. 

[Collected  utider  autborlty  o£  acta  Nos.  1189,  1257,  1338,  anfl   1370,  PbllLpplDe  Comnila- 
Blon.j 

ACOHOI.   AND   TOBACCO   PB0DUCT8. 

DiitiUed  gpiriU. — There  were  collected  as  taxes  on  spirits  removed  for 
domestic  consumption  during  the  six  months  ended  December  31,  1905,  P640,556 ; 
during  the  six  months  ended  June  30,  1906,  ffi63,017.04;  a  total  for  the  year  of 
Pl,303,573.04,  as  against  ^855,706,22  collected  during  the  first  year's  operation 
of  the  law.  This  represents  a  gain  la  the  tax  coileetlons  of  ?447, 866.82,  equal 
to  an  increase  In  the  output  from  the  distilleries  of  2,239,334  proof  titers  of  dis- 
tilled spirits  or  compounded  liquors.  There  were  no  spirits  of  domestic  manu- 
facture exported  to  other  countries.  At  the  date  of  making  this  refwrt  the  tend- 
ency among  the  many  caua  (small  primitive  stills)  owners  in  the  provinces  is 
to  abandon  their  present  crude  and  cipeoslve  methods  and  to  combine  and  estab- 
lish a  few  modern  dlBtllieriea.  It  is  believed  that  In  the  course  of  the  next  two 
months  the  majority  of  the  450  cauas,  heretofore  in  operation,  will  have  dis- 
appeared. As  fast  as  tbe  modern  stills  are  installed  gangers  are  being  detailed 
to  service  therein. 

Fermented  liquors. — There  were  collected  as  taxes  on  beer  removed  for  domes- 
tic consumption  during  the  six  months  ended  December  31,  TS»5,  P57,768.40; 
during  the  six  months  ended  June  30,  1906,  t«3,390 :  a  total  for  the  year  of 
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P121 158  40  as  against  PlfS  2fl6  04  collected  durlDg  the  first  year  «  oiieration  of 
the  law  This  represents  a  loss  In  the  tiv  collections  of  ^11 137  64  equal  to  a 
decrease  in  tbie  output  from  the  one  lirewerv  in  the  islands  of  27H441  gauge 
liters  of  beer  The  number  f  consumeis  of  lieer  in  these  Islands  la  not  ih  jireit 
to-day  as  It  was  a  year  ago  No  beer  of  domestic  minufatture  was  exported  to 
other  countries  German  and  American  beers  (ontinue  to  be  imported  In  sni  ill 
qnantlties  mostly  in  kegs  the  prices  at  «  hich  these  foreign  beers  are  sold  pre- 
vents lerious  competition  with  the  domestit  product  For  the  |  rehent  it  ii 
belleied  that  the  customs  dut\  on  inii>orted  beei  is  ample  tf  protect  the  local 
brewery  from  foreign  competition 

Leaf  tobacco — The  demand  for  leaf  tobacco  soitible  fir  the  minuf  tcture  of 
cigars  for  e\port  continued  during  the  list  jear  to  exceed  the  8H|  plj  Tittle 
has  leen  done  toward  Improving  the  iiuality  cf  the  leaf  or  increasing  the  area 
under  cultiyation  The  stocks  of  seasoned  leaf  aie  becoming  depleted  and  the 
use  of  green  tobacco  is  being  resorted  to  more  and  more  bj  e^en  some  of  the  re 
sponaible  manufacturers  \s  a  result  spieral  brands  of  cigars  foniierly  in 
great  fayor  are  rapidly  becoming  discredited.  This  oflice  lias  prepared  regula 
tiona  for  the  guidance  of  tobacco  growers  manufacturers  and  internal  revenue 
officers  and  it  is  belieted  that  nithin  a  few  moiitbti  such  data  will  be  secured 
as  will  greath  assist  in  the  |ire\entloii  of  frauds  on  the  revenues  and  will  ulso 
be  of  considerable  statistical  value  to  the  government  and  to  the  growers  and 
manufactnrera  themselves 

Manufactured  tobacco  smoking  and  clientng — There  were  collected  as  taxes 
on  manufactured  tobacco  removed  for  domestic  (consumption  duiing  tlie  six 
months  ended  December  31  1*H)5  ^50  805  93  dui  in^  the  sii  months  ended  June 
30  1006  fW7a9  32  a  total  for  the  year  of  P120fi^25  as  igalnat  W28751<J 
coliecrted  during  the  first  year's  operation  of  the  law.  This  represents  a  gain 
In  the  tax  collections  of  F27,820.06,  equal  to  an  increase  In  the  output  from  the 
various  manufactories  of  57,958  kilograms  of  smoking  and  chewing  tobacco. 
In  addition  to  the  manufactured  tobacco  consumed  in  these  islands,  and  which 
paid  the  tax  as  above,  the  exports  during  the  year  of  smolsiug  tobacco,  free  of 
tax,  to  other  countries  were  as  follows : 


— 

From  July 
1  to  Decem- 
ber 31,  leos. 

UHtJ- 1  lO 

«^r 

Gibmltar 

9,769 

18.400 
18,400 

Kilos. 
28,169 
18,400 

Itt^^ 

^na 

728 

2,  sal 

2,7SS 

T'"^' 

18,950 

40.430 

»,- 

During  the  first  year's  operation  of  the  low  manufactured  tobacco  was 
exported  as  follows  i 

Kilos. 

To  Spain 7,M9 

To  Straits  Settlements..- 2,814 

To  England 2.320 

To  China 1,058 

To  Japan _  3 

Total 15.044 

The  amount  of  manufactured  toba<«o  exported  from  these  islands  during  the 
flscai  year  ended  June  30,  lOOS,  shows  an  increase,  as  compared  with  the  amount 
exported  during  the  lirst  year's  operation  of  the  law,  of  44.336  kllc^rama.  The 
increase  in  the  export  of  manufactured  tobacco  is  due.  almost  in  its  entirety,  to 
newly  diacoyered  markets  In  Africa  and  Gibraltar.  The  export  of  manufactured 
tobacco  to  the  United  States  is  nil. 
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Cigars. — There  were  collected  as  taxes  on  cigara  removed  for  domestic  con- 
sumptioD  during  the  six  niontlis  ended  December  31,  1905,  PS9.347.17;  during 
the  six  montlis  elided  June  TO,  1906,  M2,651.44:  a  total  for  the  year  of 
K81,998.61,  aa  against  P160,73T.34  collected  during  the  first  year's  operation  of 
the  law.  This  represents  a  gain  in  the  tax  collections  of  f^l,2ai.27,  equal  to  an 
increase  in  the  output  from  the  various  mannfactories  of  4,531,717  cigars.  In 
addition  to  the  cigars  consumed  in  these  islands  and  which  paid  the  tax,  aa 
above,  cigars  were  exported,  tax  free,  during  the  year  to  other  countries  as 
follows : 


Country  sent  to. 

lo  December  31 

im 

From 
June  30, 1906. 

flBOBlyeflrl906. 

Chin 

18,6S9,S93 
>*,»10 

;329> 

'915^021 

;  672;  no 

609: 000 
122,260 

S,800 

3  si  629 
19,960 

83,759 
1  S.260 

55:500 

9o:ooo 

37:625 

22, 637,624 
6,207,261 
4,627,165 
2,897,609 
2,376,356 
!^  486;  060 
1,907,325 
1,766,250 
1,078,100 
590,080 

830:U9 
118,160 

2flo:0OO 

41.277.617 

; 966;  676 
30S66S 
,291.376 
,640,900 
679  466 
,116.260 
;65^100 

'744;  050 

li 

339,616 

3so;doo 

318,629 
256  449 
23i:206 
226,400 
208. 'WO 
202,030 

l^'m 

74;67S 
82,600 
^,000 

6;000 

o;  069:808 

Sis 

1.779.614 

1,876,000 

747,007 

F^::::::::::;;:::::::::::;:;::- 

■75*;  137 

273,670 

118.163 
684,727 

602,910 

123;i60 

28;osa 

72,632 
88,605 
74,676 
2  600 
4,600 

6;52S 

476, 167 
66;000 
144,600 
455,391 

30,000 
17,600 

43,050 

6.000 

1,219,840 

1,910,579 

a.  ISO. 419 

43,487,897 

B0,S53,64S 

94,341.^2 

'  '  ' 

The  following  comparative  figures  a 


Number  of  cigars  manu- 

"" 

Hil£ 

'"^P- 

™. 

69,652,820 
74,184,637 

94:341;M2 

150  910  960 

168,526,079 

Increase  amine  fiscal  yeat  enflecl  June  30. 1906 

4,631,717 

13,088,412 

17,615,129 

China  continues  to  be  tlie  best  customer  for  Philippine  cigars.  There  was  a 
marked  increase  in  the  number  of  cigars  exported  during  the  year  to  Australia, 
England,  India,  France,  and  Germany,  and  new  markets  have  been  opened  in 
Denmark,  Gibraltar,  the  Canary  Islands,  Guam.  Russia,  and  Guatemala,  There 
was  a  small  increase  in  the  number  of  cigars  exported  to  the  United  States  and  a 
small  decrease  In  the  number  exported  to  Spain.  The  United  States  now  takes 
one-fourth  of  1  per  cent  of  all  of  the  cigars  exported  from  these  islands.  If 
the  United  States  took  them  all  it  would  add  a  little  over  1  per  cent  to  the  total 
number  of  cigars  now  being  manufactured  and  consumed  in  that  country. 
From  the  last  annual  reports  made  by  the  United  States  Commissioner  of  In- 
ternal Revenue  to  the  Secretary  of  the  Treasury  it  is  learned  that  there  is  a 
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fairly  rpgular  annual  Increase  of  over  2  per  cent  In  tlie  number  of  cigars  con- 
sumed in  the  United  States.  During  the  fiscal  year  1904  there  were  7,354,- 
788,520  cigars  manufactured  in  that  country,  and  during  the  fiscal  year  1905 
there  were  manufactured  7,580,255,060  cigars,  equal  to  an  increase  In  one  year 
of  225,466,540  cigars  manufactured  and  consumed.  Therefore  if  the  04,341,542' 
cigars  manufactured  in  these  islands  and  exported  to  all  countries,  including 
the  United  States,  were  exported  exclusiyely  to  the  United  States  they  would 
supply  the  natural  increase  in  the  cigar  consumption  there  for  about  five 
months,  after  which,  the  entire  present  Philippine  cigar  export  trade  having 
been  assimilated  for  all  time  to  come  In  the  American  market,  the  American 
cigar  manufacturer  would  continue  with  ail  of  his  old  trade  plus  his  regular 
increase  of  2  per  cent  or  more  from  year  to  year.  In  other  words,  if  it  were 
possible  to  divert  the  entire  export  cigar  trade  of  these  islands  to  the  United 
States,  then  at  the  end  of  the  first  year  during  which  all  of  the  Philippine 
cigars  were  received  and  consumed  in  the  United  States  the  American  cigar 
manufacturers  would  hud  tliat  instead  of  having  enjoyed  their  regular  2  per 
cent  Increase  over  tlielr  previous  year's  trade  they  would,  because  of  the  eutry 
of  the  Philippine  cigar,  have  only  enjoyed  an  Increase  of  alMut  1  per  cent  over 
their  previous  year's  trade;  but  during  each  of  the  years  subsequent  to  the 
first  year  in  which  Philippine  cigars  invaded  their  market  the  American  manu- 
facturers would  find  that  their  annual  increase  in  trade  from  year  to  year 
would  resume  the  regular  previous  rate  of  interest — 1.  e.,  alMJut  2  per  cent. 

In  the  calculation  made  above  it  Is  assumed  (1)  that  alt  of  the  cigars  now 
exported  to  other  countries  would  be  suited  to  the  American  market  and  that 
the  exporters  in  these  islands  would  be  willing  to  abandon  their  markets  in 
other  countries  in  order  to  send  all  of  their  cigars  to  the  United  States;  as 
a  matter  of  fact  about  half  of  the  cigars  exported  from  th^e  islands  are  of 
very  inferior  grades,  are  sent  to  China,  and  would  not  find  purchasers  If  sent 
to  the  United  States,  and  furthermore,  as  regards  the  cigars  of  better  quality, 
it  can  safely  be  stated  that  Ss  long  as  European  goods  continue  to  be  Imported 
Into  these  Islands  a  certain  large  proportion  of  the  exports  from  these  islands, 
including,  of  course,  cigars,  will  continue  to  go  to  Europe.  It  la  assumed 
(2)  that  the  Philippine  cigars  entering  the  United  States  market  will  com- 
pete only  with  American-made  cigars ;  as  a  matter  of  fact  and  taste  few 
American  smokers  like  any  but  home-made  cigars,  and  the  Philippine  cigar 
in  the  United  States  will  find  its  largest  consumers  among  smokers  who 
had  already  discarded  the  American-made  cigar  because  they  had  acquired  a 
taste  for  Cuban,  Porto  Rican,  and  other  imported  cigars.  It  is  assumed  (3) 
that  the  cigar  export  trade  to  the  United  States  will  not  In  future  exceed  the 
present  total  export  trade  to  ail  countries ;  as  a  matter  of  fact  no  one  ac- 
quainted with  the  scarcity  of  good  tobacco  lands  In  these  Islands  to-day,  avail- 
able for  cultivation  and  with  satisfactory  transportation  facilities,  need  be 
told  that  it  will  be  very  many  seasons  before,  under  the  most  favorable 
circumstances  and  alluring  hopes  of  lucrative  trade,  tobacco  planters  could 
possible  Increase  the  yield  of  their  present  holdings,  or  increase  their  present 
holdings,  so  as  to  supply  sufficient  leaf  for  the  manufacture  of  a  hundred 
million  more  cigars  per  annum  than  are  being  manufactured  in  these  Islands 
to-day.  On  the  contrary  it  is  a  well-known  fact  that  the  tobacco-leaf  supply 
is  at  present  inadequate  to  meet  the  demands  of  local  manufacturers  who 
make  cigars  for  domestic  consumption,  and  that  such  tobacco  leaf  as  Is 
available  Is  of  a  quality  totally  unsuited  for  the  making  of  cigars  for  export 
to  the  United  States  and  to  most  European  countries.  So  low.  Indeed,  is  the 
supply  of  good  leaf  tobacco  that  the  Increase  of  a  few  million  cigars  in  last 
year's  export  trade  was  obtained  at  the  cost  of  a  distinct  lowering  of  the 
quality  of  the  cigars  consumed  In  these  Islands. 

For  these  reasons  It  Is  lielleved  that  the  American  cigar  market  will  not  be 
affected  by  the  advent  therein  of  the  Philippine  cigar,  even  to  the  insignificant 
extent  expressed  above ;  that  the  Phiiippine  cigar  will,  if  admitted  to  the 
American  market,  soon  become  a  negligible  factor  in  the  cigar  problem  in 
that  country ;  that,  as  happened  in  1001-2  with  the  Porto  Rlcan  cigars,  the 
relatively  small  supply  of  Phiiippine  cigars  will  soon  become  merged  with 
the  mass  of  cigars  in  the  vast  American  market,  be  assimilated  and  forgotten. 

Cigarettes. — There  were  collected  as  taxes  on  cigarettes  removed  for  domestic 
consumption  during  the  sis  months  ended  December  31.  1905,  ^1,179,871.51 ; 
during  the  six  months  ended  June  30,  1906,  ¥'1,177,81L63— a  total  for  the  year 
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of  *2,357.683.14,  as  against  Pl,996,131.57  collected  during  the  first  year's  oper- 
ntion  of  the  law.  This  represents  a  gain  !n  tlie  tax  collections  of  p;i<'.l,551.57. 
equal  to  un  increase  in  tiie  output  from  tite  various  manufiictories  of  5-tO,KiO,0OO 
cigarettes.  In  addition  to  the  cigarettes  consumed  in  these  island  and  which 
paid  the  tax,  as  attove,  cigarettes  were  exported,  tas  free,  during  the  year  to 
other  countries  as  follows : 
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Inereaee  during  fiscal  j-par  ended  June  30, 1908. 

"'■"'" 

6,162,579 

550,749,739 

Matches.— There  were  collected  as  taxes  on  domestic  and  imported  matches 
during  the  six  months  ended  Decemljer  31,  1905,  f111,769.71,  and  during  the  six 
months  ended  June  30,  1906,  PI31,266.22:  a  total  collection  for  the  year  of 
f243,035.93,  as  against  ¥^175,053.39  collected  during  the  first  year's  operation  of 
the  law.  This  represents  a  gain  of  rQ7,S82.5i  as  taxes  equal  to  1S!),956  gvoss 
of  hoxes  of  matches.  The  manufacture  of  matches  Is  a  comparatiyely  new 
industry  in  these  islands,  there  being  as  jet  but  one  manufactory— established 
about  four  years  ago  in  the  suburbs  of  Manila.  This  manufactory  has  recently 
abandoned  the  use  of  imiiorted  raw  material,  and  Is  now  using  native  woods. 
During  the  first  half  of  the  year  for  which  this  report  is  rendered  the  imported 
matches,  largely  .Japanese,  supplied  57  per  cent  of  the  trade  and  the  domestic 
match  43  per  cent.  During  the  last  halt  of  the  year  the  domestic  match  forged 
ahead,  the  proportion  now  being,  imported  matches  42  per  cent,  domestic  matches 
58  per  cent. 


The  license  taxes  imposed  in  the  Internal -revenue  law  did  not  beconie  oper- 
ative until  January  1.  1905.  Statements  of  collections  undei  these  heads  for 
the  first  year's  operation  of  the  law  are,  therefore  not  presented  inasmuch  as 
they  would  have  no  value  for  purposes  of  comparison  with  the  collection  during 
the  complete  year  for  which  this  report  is  made. 
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Dealers  in  alcohol  and  tobacco  products. — There  were  collected  as  specific 
license  taxes  during  the  year  P494,321.83.  Of  this  amount  50  per  cent  was 
paid  by  dealers  In  distilled  and  manufactured  liquors,  31  per  cent  by  dealers  in 
tobacco  products,  10  per  cent  by  dealers  In  beer,  and  9  per  cent  by  manufae, 
turers  and  iieddlers. 

Merchants,  manufacturers,  and  conwton  carriers. — There  were  collected  as 
percentage  taxes  during  the  year  PI ,365,392.50.  Of  this  nmouDt  92  per  cent 
was  paid  by  merchants,  G  per  cent  by  manufacturers,  and  2  per  cent  by  common 
carriers.  By  the  provisions  of  law  owners  of  sbips  paying  a  tonnage  tax  are 
exempt  from  tbe  Internal-revenue  tax ;  this  accounts  for  the  relatively  small 
amouut  collected  as  taxes  from  common  carriers.  Section  139  of  the  internal- 
revenue  law  Imposes  a  tax  at  tbe  rate  of  one-tblrd  of  1  per  cent  on  the  value 
of  commodities  sold  in  these  islands  by  merchants  and  manufacturers ;  alcohol 
and  tobacco  products  sold  by  the  manufacturers  thereof  or  by  merchants  are 
exempt  from  tbis  tax,  as  are  also  all  sales  of  all  kinds  of  agricultural  producta 
made  by  farmers  and  of  all  kinds  of  commodities  made  by  merchants  whose 
annual  sales  do  not  exceed  in  value  ^>00.  A  certain  large  portion  of  the  goods 
sold  in  these  Islands  therefore  escapes  this  tax.  Tbe  rate  of  the  tax  means 
Tl  tax  payment  on  each  PSOO  worth  of  goods  sold.  There  were  collected  as 
taxes  during  the  year  from  merchants  ¥=1,257,282.80,  from  manufacturers 
^76,710,42,  total  ?'1,333,993.22.  This  amount  of  taxes,  capitalized  at  the  rate 
given  above,  indicates  o  total  value  of  declared  sales  of  commodities  during  the 
year  of  ¥400,197,066.  If  to  this  amount  is  added  the  value  oE  all  goods  and 
agricultural  products  not  declared  for  taxation  because  exempt.  It  is  believed 
that  the  total  value  of  all  sales  actually  made  in  these  islands  during  the  year 
would  not  fall  far  short  of  one-half  a  billion  of  pesos. 

Occupations,  trades,  and  professions. — There  were  collected  as  specific  license 
taxes  durii^  the  year  P30S,1S4,49.  Of  this  amount  64  per  cent  was  paid  by 
uroprletors  of  cockpits ;  16  per  cent  by  lawyers,  doctors,  civil  engineers,  and 
surveyors ;  4  per  cent  by  owners  of  race  tracks,  and  16  per  cent  by  all  other 
occupation-license  taxpayers.  By  the  provisions  of  the  internal-revenue  law  the 
liceiise-tas  collections  from  owners  of  cockpits  accrue  Intact  to  the  treasuries  of 
the  various  municipalities  in  which  such  taxes  are  collected.  As  a  result  of  an 
active  crusade  now  In  progress  throughout  the  islands  against  the  form  of  sport 
enumerated  above,  a  large  number  of  owners  of  cockpits  are  surrendering  their 
licenses  and  closing  these  places  of  amusement.  Tbe  crusade  was  not  under- 
taken soon  enough  to  seriously  affect  the  municipal  revenues  from  this  source 
during  the  fiscal  year  for  which  this  report  Is  made,  but  it  is  antlcii>ated  that 
during  the  current  fiscal  year,  and  perhaps  for  some  time  to  come,  the  efforts  of 
the  moral  reformers  will  result  In  a  material  diminution  of  municipal  revenues 
from  cockflghting.    ' 

Cedulas  peraonale^.— There  were  collected  from  the  sale  of  cedulas  perscaiales, 
or  certificates  of  registration,  durli^  the  year  1*1,756,777.  This  is  in  the  nature 
of  a  poll  tax,  and  every  male  person  In  the  Islands,  between  18  and  60  years  of 
age,  is  subject  to  its  payment  at  the  rate  of  Tl  if  paid  durity;  the  first  four 
months  of  the  calendar  year,  and  at  the  rate  of  P2  thereafter.  Over  80  per  cent 
of  the  cedulas  sold  during  the  year  were  of  the  PI  class.  Consular  representa- 
tives of  other  countries  and  certain  other  persons  are  specifleally  exempted  by  law 
from  the  payment' of  this  tax,  as  are  also  most  of  the  members  of  the  non-Ohris- 
tlan  tribes.  It  Is  believed  that  the  proportion  between  males  within  the  taxable 
age  and  the  total  population  of  these  Islands  Is  as  1  to  5,  and  as  the  total  num- 
her  of  cedvilas  of  all  classes  sold  during  the  year  is  equal  to  just  about  one-flfth 
of  the  total  Christian  population  of  the  Islands,  it  can  safely  be  assumed  that 
the  cedilla  tax  for  the  year  has  been  collected  practically  in  its  entirety. 

Doeumentarp  stamp  (oaies.^There  were  collected  from  the  sale  of  documen- 
tary stamps  during  the  year  PI  66,167.38. 

Mines  and  mining  concessions. — There  were  collected  as  license  taxes  and  per- 
centage taxes  on  the  output  of  old  Spanish  mining  concessions  during  the  year 
P15,264.72.  All  valid  perfected  mining  concessions  granted  prior  to  April  11. 
1890,  are  made  subject  to  internal -revenue  taxes  on  and  after  January  1, 
1905.  But  few  of  the  concessionaires  have  paid  these  taxes,  and  therefore,  com- 
plying with  the  provisions  of  section  137  of  the  internal -revenue  law,  this 
office  has  taken  and  is  taking  the  necessary  steps  to  have  all  such  concesslous 
on  which  the  taxes  have  not  been  paid  declared  forfeited  to  the  Insular  govern- 
ment. The  owner  of  one  of  the  largest  concessions  paid  the  taxes  on  his 
mines  under  protest  and  brought  suit  against  the  collector  of  internal  revenue 


,  Google 


84  BEPOBT   OP   THE   PHILIPPIHE   COMMISSION, 

for  recovery  of  the  amounts  paid  on  the  ground  that  they  were  illegally  col- 
lected, allying  that  under  the  treaty  ot  Tarls  the  Philippine  Commission 
exceeded  its  powera  in  imposing  a  tax  on  these  old  concessions.  The  lower 
court  sustained  the  collector,  and  the  owner  ol  the  mines  has  taken  appeal  to  the 
higher  courts. 

Brniks  and  bankers  and  insurance  ix»npanles. — The  taxes  on  these  concerns 
were  made  effective  on  and  after  August  1,  1904.  During  the  first  year's  opera- 
tion of  the  law  there  were  collected  aB  taxes  on  deiwslts,  capital  employed,  and 
circnlatlon  of  banks  P106,333.87,  and  during  the  flseal  year  ended  June  30,  1900, 
P155,160J».  a  gain  of  ?48.80aG3.  During  the  same  periods  there  were  col- 
lected as  tases  on  the  premiums  received  by  Insurance  couipanies  P7,85,^.l3  and 
^20,181.18,  respectively,  a  galu  of  P12,528.05  during  the  year  for  which  this 
report  is  rendered. 

Forest  prodiictit. — During  the  first  tbi-ee  or  four  months  of  the  year  for  which 
this  report  is  rendered  the  supevvlsion  of  the  payment  and  the  assessment  of 
the  internal-revenue  taxes  on  timber  and  other  forest  pi'oducts  removed  from 
the  public  forests  and  forests  reserves  In  these  islanite  remained  iiuder  the 
officials  of  the  bureau  of  foi-estry.  By  the  provisions  of  act  No.  1407  of  the 
Philippine  Commission  the  tax  rates  previously  obtaining  on  forest  products 
were  materially  reduced  and  the  list  of  exemptions  from  the  payment  of  the 
tax  was  materially  Increased.  The  total  tax  yield  from  this  source  would 
Inevitably  be  reduced.  Complete  reports  of  collections  during  the  fiscal  year 
ended  June  30,  1906,  are  not  us  yet  available  for  the  reason  that  these  col- 
lections continued  to  he  made  in  cash,  1.  e.,  not  by  the  use  of  stamps,  and  there- 
fore such  reports  have  been  delayed  In  reaching  this  office.  Complete  reports 
from  all  of  the  provinces  during  tlie  first  eight  months  of  the  year  show  a  col- 
lection during  that  period  of  PJ93,038.01.  Prior  to  July  1,  1906,  the  regular 
Invoice  forms  and  other  forms  have  been  supplied  to  all  provincial  treasurers 
and  to  their  deputies,  and  the  reports  of  forestry  tax  collections  for  the  cur- 
rent fiscal  year  will  In  future  be  complete  and  available  for  compilation  at  ao 
earlier  date  than  lias  been  possible  under  the  old  system  of  collections  without 
the  use  of  stamps. 

Comparative  fifires. — In  the  preceding  captions  of  this  report  reference  Is 
made  for  comp.;ratlva  purposes  to  two  periods,  <1)  the  first  year's  operation 
of  the  Intemal-revenue  law,  and  (3)  the  fiscal  year  for  which  this  report  is 
made,  I.  e.,  July  1,  1905,  to  June  30,  1900.  The  internal -revenue  law  did  not  in 
any  of  its  parts  become  operative  until  August  1,  1904,  Therefore,  when  refer- 
ence Is  made  herein  to  the  first  year's  operation  of  the  law  that  period  is  meant 
which  Is  Included  between  August  1,  1904,  and  July  31,  1905.  The  collections 
made  during  the  mouth  of  July,  1905,  are  therefore  Included  In  lioth  years' 
(collections  used  for  comparative  purposes  In  this  report  The  results  are  not 
therefore  absolutely  accurate,  but  they  do  convey  a  more  truthful  comparison 
Itetween  the  collections  for  the  t\vo  periods  than  would  have  resulted  had  the 
collections  made  during  an  eleven  months'  period  been  compared  with  those 
made  during  a  twelve  months'  period.  Some  comparison  was  necessary  In  order 
to  show  the  various  tax  movements  and  the  best  that  the  circumstances  would 
permit  has  been  done.    The  total  collections  under  act  No.  1189  are  as  follows ; 


Increase  during  second  year's  operation  of  the  law 2, 808, 352.  21 

The  total  collections  during  the  first  year  and  eleven  months'  operation  of  the 
law  were  P14,003, 740.80.  Reports  of  collections  during  the  month  of  July,  1906, 
amounting  to  f^8fl,268.07,  are  now  available.  The  total  collection  of  Internal- 
revenue  taxes  during  two  full  years'  operation  of  the  law,  therefore,  have  been 
?14,790,(M®.93.  It  should  be  remembered  that  the  internal-revenue  law  was 
only  partially  in  operation  between  August  1  and  December  31,  1904. 

Stamp  and  cedula  accountg.Since  this  bureau  was  organized  until  June  30, 
1906,  Internal-revenue  stamps,  documentary  stamps,  cedulas,  and  opium-users' 
permits  have  been  delivered  by  the  director  of  printing  to  the  insular  treasurer, 
withdrawn  by  the  collector  of  internal  revenue,  and  Issued  to  the  a 
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farlous  provincial  treasurers  of  tlie  following 
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Some  three  months  since  examiners  from  the  office  of  the  insular  auditor 
completed  a  thorough  audit  of  the  various  accounts  of  this  bureau  since  its 
organization,  including  ao  accurate  count  of  all  stamps  and  ceduios  and  of  all 
collectlona  of  insular  and  city  taxes  made  by  the  assessor  and  collector  of  Ma- 
nila. Not  one  centavo's  difference  was  discovered  in  the  stamp  accounts  nor  In 
any  of  the  collection  accounts.  Out  of  a  total  of  over  P4,000,000  worth  of 
cedula  blanks  received  In  this  office  from  the  director  of  printing  the  auditor's 
examiners  discovered  a  shortage  oC  100  cedula  blanks,  worth,  when  filled  in  by 
a  collecting  officer,  PIOO.  Cedula  blanks  are  serially  numbered,  and,  for  con- 
venience sake,  are  bound  In  books  of  100  each.  It  has  not  been  discovered  that 
any  of  the  missing  cedulas  have  been  Issued  by  collectors  of  taxes.  Evidently 
one  of  the  books  has  been  mislaid  and  will  be  found  soonei*  or  later.  Meanwhile 
the  clerk  charged  with  the  receipt  and  Issue  of  stamps  and  cedulas  has  made  a 
deposit  of  PlOO  to  cover  this  shortage  should  the  raissli^  book  not  be  discovered. 


OITT  OF  MANILA  TAXES. 
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Rpal  estate  fair— In  the  last  leport  of  the  cltv  aiiessor  and  collector  cover 
Ing  the  fiscal  year  ended  Jont  30  lOOS  It  was  stated  that  the  assessment  rolls 
were  in  better  shape  than  at  am  previous  time  During  the  fiscal  sear  ended 
June  30  lOOb  surveva  of  the  various  blocks  were  continued  and  the  further  per 
teotion  of  the  assessment  rolls  has  made  satlsfactorv  trogress  It  w  11  tike 
further  time  to  complete  this  work  as  originally  outlined 

In  aLfordance  with  the  provNIcns  of  the  Manila  charter  a  new  general  ashess 
ment  cf  all  the  real  property  in  the  cltj  of  Manila  was  made  foi  jear  l<M>b 
The  work  of  making  this  assessment  has  been  conducted  for  the  past  two 
jears  by  the  ilty  assessor  and  collector  and  his  force  of  employees  and  im 
portant  data  relative  to  rentals  sales  of  property  etc  In  all  parts  of  the  city 
ha\e  been  collated  and  lompUed 

The  olHceia  and  emplojees  chatted  with  making  this  a'.sesament  have  had 
several  years  experience  and  have  had  for  reference  two  f(  rmer  af-sessnients, 
one  made  by  the  cltv  assessor  and  collector  in  IWl  2  and  the  other  bv  the 
bfard  of  tax  revision  in  1*M)3  All  new  streets  blocks  and  lots  laid  off  as  well 
as  new  buildings  erected  or  Improvements  made  to  exi'-ting  properties  are  at 
once  platted  bv  employees  of  the  division  of  real  estate  assessments  in  this 
otfiee  The  mips  ilreadv  compiled  are  even  now  found  to  be  of  great  assist 
ance  to  property  owners  and  ire  a  constant  source  of  valuable  and  reliable 
Information  to  would  be  purchasers  of  city  property  As  the  time  passes  and 
further  data  now  being  gathered  by  the  assessois,  are  recorded  the  value  of 
these  maps  will  increase     All  of  these  dati  are  open  to  Inspection  by  the  publla 

Slight  errors  ind  Iriegularitles  ha\e  been  discovered  In  the  two  former 
asBPSsmentH  It  fs  believed  thit  the  bnqrd  tf  ti\  revision  has  eliminated  most 
of  the  errors  found  ]n  the  preeedmg  assessments     The  best  eviden  e  that  tit* 
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property  is  now  nMosaal  at  approximately  its  true  vnlue  and  tliat  tlie  assdss- 
iiient  Is,  all  tilings  uinisidered,  an  equitable  one,  is  found  in  tbe  fact  that  nt  tlie 
15.780  (llfCerent  pieces  of  property  aasesseii,  anil  now  appearing  on  the  tax  rolls, 
aggregiitiug  in  value  ¥80,525,235,  appeals  to  the  board  of  tax  revision  fi'om 
tbs  valuations  flse«l  by  the  city  assessor  and  collector,  were  taken  only  in  the 
(lam  of  208  parcels,  aggregating  tn  value  ¥*,868,077.  The  board  of  tax  revision 
took  action  favorable  to  the  iippllwints  in  only  34  cases  out  of  the  298  appealed. 

The  original  assessed  value  of  all  city  property  for  1905  was  ^77,754,354. 
To  this  there  were  added  further  properties  worth  ^176,449,  discovered  after 
the  completion  of  the  original  rolls,  making  a  final  total  assessment  for  1905 
of  ?Tr,&30,80:f.  For  tlie  puriuse  of  making  a  coiiiparison  between  the  figures 
for  that  year  and  for  the  year  190<i,  the  1905  totals  must  be  reduced  by  (1)  the 
value  of  all  buildings  destroyed  during  1905,  ^19,094,  (2)  cancellations  made 
on  account  of  eri'oneous  and  double  assessments,  ^'152,474,  and  (3)  all  addi- 
tional exemptions  granted  during  1005,  9^02,752,  making  a  total  reduction  of 
^974,920,  nnd  leaving  for  comparative  purjwses,  P76,955,883  as  the  assessment 
of  1905. 

The  190G  assessment  amounts  to  PS0,525,2-'(5,  from  which  for  comparative 
purposes  there  must  be  deducted  the  value  of  new  buildings  erected  since  the 
11)05  assessment  was  completed,  equal  to  P2,fi82,600.  This  leaves  tbe  1900 
valuation  at  P77342,620,  or  an  Increase  over  the  1905  assessment  of  ¥886,746. 
This  Increase  is  equal  to  but  a  fraction  over  1  per  cent  and  is  not  the  result  of 
a  genera!  raising  of  values  throughout  the  city,  inasmuch  as  some  valuations 
have  been  reduced  and  others  have  been  increased.  Equitable  valuation  and 
not  forced  Increases  has  been  the  watchword. 

The  following  statement  shows  the  comparative  valuation  of  real  estate  by 
districts  as  o£  record  In  tlie  assessment  rolls  at  the  beginning  of  each  year : 


Disti-kt, 

i«.. 

.m. 

,m. 

19Q6, 

F7  229  4M 

rs,  022, 728 

^■4,8%,  697 

IS.  249.280 

13,272.467 

^mM^M*' 

ICh"* 

6  708,748 

mrJOSH 

2,75-2,788 

g,0S7,502 

loM 

74  ■W  154 

74, 816,  SS8 

77.754,3.'>4 

80,525,235 

\  line    by  districts,  of  i 


Di^rlot. 

im 

:»4. 

19(W>. 

Total. 

p-ioe.wo 

384;sStt 

S12)880 
190,442 
286,844 
446,422 
128.230 
892,622 
082, 3W 

250:642 

15[0M 

:Jo:676 

Si 

209:666 

653;  026 
V4,78S 

190 

1 

5f 
28| 

272 
900 

290 

8B9 

744 

3,781,320 

8,489,846 
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The  collection  of  delinquetit  taxes  has  been  attended  with  some  difflculty 
during  the  last  fiscal  year.  On  December  0,  1905,  a  sale  of  certain  properties 
for  the  purpose  of  satisfying  the  delinquent  taxes  due  tbereon  was  held. 
Fifty-two  parcels,  owing  taxes  for  the  years  1901  to  1904,  inclusive  (uo  property 
was  ofCered  for  sale  on  account  1905  delluqnency).  were  advertised  for  sale. 
Of  these,  only  ten  parcels  were  actually  sold,  proceedlogs  against  tlie  remainder 
having  been  discontinued  by  reason  of  the  payment  of  the  taxes  prior  to  the 
date  set  for  the  sale. 

The  tax  levy  for  the  second  half  of  1905  was  reduced  by  the  provisions  of 
act  No.  1420,  Philippine  Commission,  enacted  December  8,  1905,  to  one-half 
of  1  per  cent.  This  accounts  for  the  reduction  of  about  P300,000  In  this  year's 
collections  as  compared  with  the  estimate  made  by  the  city  assessor  and  col- 
lector in  his  last  report.  Had  the  tax  rate  remained  at  2  per  cent  the  collec- 
tions would  have  exceeded  the  estimate. 

Svery  effort  has  been  made  to  reduce  the  delinquent  list  and,  In  addition  to  the 
sale  mentioned  above,  over  5.000  notices  have  been  delivered  to  delinquent  tax- 
payera  by  agents  and  employees  of  this  ofllce.  The  success  of  these  endeavors  is 
shown  in  the  following  statement  of  collections  of  back  taxes  during  the  last 
fiscal  year  i 
On  account  of  1901  tas : 


Amount  of  penalties  and  Interest: _ 

Sl.tiO 

On  account  of  1902  tat 

Amount  of  iieniltles  and  Interest,     . 

_.-       2,054.20 

Total  collection                  

10,038.66 

On  account  of  190^  ta\ 

On  account  of  1S)04  tax : 

Amount  still  delinquent 

20,034.29 

On  account  of  1905  tax ; 

Amount  of  tax  proper 

-  434,775.98 

470, 404. 37 

.     04.  35fl.  35 

The  tax  rolls  for  the  year  1900  were  completed  on  April  10,  1900,  which  was 
somewhat  later  than  durine  previous  years.  This  delay  was  due  to  the  work 
Incident  to  making  the  new  assessment  and  the  posting  of  the  tax  rolls.    The 
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tax  for  the  second  Imlf  of  the  year  lOOO  was  reduced  by  the  proTlslona  of  act 
No.  1501,  riilllpiiiuf  Oonimiaslon,  enacted  Jnne  26,  1906,  to  ooe-hiilf  of  1  per 
cent  Autlcipatii^  this  reduction,  the  payment  of  the  full  year's  tax  prior  to 
June  2(i,  1906,  was  discouraged  by  this  office,  aa  it  was  foreseen  that  on  all  2  per 
cent  payments,  if,  as  was  anticipated,  the  rate  should  be  reduced,  rrfunds  would 
have  to  be  made.  With  the  exception  of  about  MOO  paid,  for  the  second  halt  of 
the  year,  all  of  the  190C  tax  reported  herein  as  collected  represents  payments 
for  the  fli-st  half  of  1006  at  the  rate  of  1  per  cent  of  the  assessed  valuations. 
The  following  ja  the  record  of  190G  collectiona : 

value  of  all  real  estate P80, 525, 235. 00 


Tax  levied  at  li  per  cent 1,207,878.53 

Back  taxes  taken  up  for  the  years  1901  to  1005  (section  50 

of  act  No,  183) 11,417.89 


1  account  of  erroneous  and  double  a 


1, 219, 296. 42 
12,  221, 25 


reaving  total  for  collection  during  1906 1, 207, 075. 17 


Amount  of  taxes  proper  collected 706,  .'123. 41 

Penalties  and  interest  on  back  taxes  due  for  years  1901  to 

1905 . 215.31 

Total 706, 538.  72 

Less    reductions   granted   under   provisions   of   act   No.    975 

(Pl,077,19)  and  act  No.  1421  (P19,342.24) 20,419.43 


Net  actual  collections 


During  the  entire  fiscal  year  ended  June  30, 1906,  taxes,  penalties,  and  interest 
have  been  collected  in  the  sum  of  ?1 ,208,265. 31,  l)eing  current  and  back  taxes 
distributed  as  follows : 

1801 P192.38  I  1905 P470,404.37 

1902 10,638.66  |  1006 686,119.29 

7, 911.  i 


1904 32, 998. 69  |  Total 1, 208, 265. 31 

InduslrUtl  late. — ^The  ?1, 191,81  collected  as  industrial  tax  during  the  fiscal 
year  represents  5  per  cent  levied  on  the  earnings  of  certain  insurance  companies 
and  la  payment  of  delinquent  1004  taxes.  The  industrial -tax  law  was  repealed 
by  act  No.  1189,  Philippin  Commission,  effective  January  1,  1905.  During  the 
fiscal  year  1905  there  were  collected  ¥304,021.81  from  industrial -tax  sources. 
The  city  of  Manila,  therefore,  received  during  the  fiscal  year  ended  June  30, 
1905,  P302,829.80  more  revenue  from  the  industrial  taxes  than  it  did  during 
the  fiscal  year  ended  June  30,  1906. 

Cedulaa  or  crrtiftcates  of  registration. — Since  January  1,  1905,  cedula  collec- 
tions have  been  reported  as  internal-revenue  collections,  and  the  money  so  col- 
lected is  returned  in  quarterly  payments  by  the  auditor,  tt^ether  with  the 
internal -revenue  dividend  of  25  per  cent  In  proportion  to  population,  together 
with  receipts  from  certain  occupation  license  taxes  collected  wholly  for  the 
benefit  of  the  municipality.  A  very  small  portion  of  the  cedula  collections  for 
1906  have  so  far  lieen  returned.  All  receipts  for  cedulas  sold  under  the  Internal- 
revenue  law  are  shown  under  the  head  of  internal-revenue  dividends.  There 
has  been  actually  collected  from  the  sale  of  cedulas  during  the  fiscal  year  1906 
the  sum  of  f71,057  (of  which  F846  was  for  1904  cedulas  sold  under  the  pro- 
visions of  the  old  law),  as  compared  with  P89,881  collected  during  the  fiscal 
year  1005,  resulting  in  a  loss,  as  compared  with  1905,  of  ¥18,824.  A  list  of  all 
persons  delinquent  in  the  payment  of  this  tax  is  now  lieing  prepared  in  this 
office,  and  when  completed  will  be  delivered  to  the  chief  of  police  for  action. 

Ifatadera. — Collections  at  the  matadero  have  fallen  short  of  the  estimate 
made  by  the  city  assessor  and  collector  In  his  last  report  by  about  ?15,000, 
and  is  due  to  the  scarcity  of  cattle  available  for.  slaughter.  The  islands  furnish 
very  few  cattle  for  this  purpose  and  until  just  recently  Hongkong  was  the  only 
market  from  which  importations  of  cattle  were  received.    Several  importations 
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have  recently  been  received  from  Salgor,  and  it  is  believed  that  with  this 
competition  the  price  of  cuttle  will  be  reduced  and  that  the  coUectlons  will  be 
somewhat  larger  during  the  fiscal  year  ending  Jnne  30,  1907,  than  they  were 
during  1JKK5.  The  expense  of  operating  the  matadero  has  been  reduced  by 
about  ^2,000  as  compared  with  1905.  The  following  statement  shows,  by 
months,  the  number  of  animals  slaughtered,  the  weights  In  kilograms,  and  the 
fees  collected: 


Month. 

Cttle. 

Hop., 

"•""■ 

Woight 

Ckil  lection. 

Nnmter, 

W,.ish(. 

Kihi. 
'214,726 

is 

179:789 
195,341 

198,877 
188,053 

2191350 
K»,&17 
219,444 

Collection. 

ITOS. 

if 

1:579 

Kilos. 

•212,007 
2»,« 

185] 788 

ii 

f"7,023.09 

3:|:| 

6;  006! 12 

5:910!l8 
Km  10 

4,146 
4  059 
3;  921 
3,76E 
8,514 
3;  751 

8,992 
4,120 

4'm 

3  952 

".-iSiS 

6,M5.79 

190S. 

5,816,31 
6,641.59 

6,580.50 

eim^ 

18,308 

2,662,866 

79,870.98 

46,674 

2,4r2,%9 

7U89... 



M»». 

Suckling  pigs. 

She.,p. 

Number. 

W«lghi. 

Collection. 

Number, 

Weight. 

ColloWioil. 

tm. 

604 
698 

582 

639 

450 

5»2 

17;  Ml 
16:ot9 

II 

16;  669 

5^9  28 

689  4S 
397  86 

4M6S 

20 

,m. 

6,79S 

199,477 

5,984.31  t            12  1              163 



Making  a  total  of  5,334,975  Itilograms  of  dressed  meat  removed  from  the 
raatedero  during  the  year,  and  a  total  collection  of  Plti0,049.25.  The  expenses 
incident  to  the  operation  of  the  matedero  have  been  as  follows: 

Salaries  and  wages PS,  594.  IG 

Biank  forms 188,  05 

Supplies,  such  as  wood,  oil,  etc 

Total  

which  represents  less  than  C  per  cent  of  the  totol  collections. 

Public  markets. — There  has  been  no  change  either  In  the  number  or  location 
of  the  public  markets  since  the  date  of  the  last  annual  report  of  the  c[ty  assessor 
and  collector.  Of  the  9  public  markets,  losses  in  the  collections  for  the  fiscal 
year  1906,  as  compared  with  the  collections  for  the  fiscal  year  1905,  are  shown 
In  the  case  of  7,  as  follows ; 


817.  07 
9, 599,  88 


Divisoria  — 
Qninta 

Arranque-- 
Sampaloc-- 


._  P'lO.  230.  8 


I  Herran 

Santa  Ana.. 


!K4.82 

1, 192. 11 

202.92 
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e  shown  in  tlie  iwUections  made  i) 


o  of  tlie  markets  ; 


The  Increnses  In  the  collections  from  the  Gagalongin  and  Pandnean  markets 
are  due  to  the  fact  that  a  fall  year's  collection  was  not  luiide  In  either  of 
these  markets  during  the  fiscal  year  1905,  the  former  having  been  opened  on 
November  2],  1904,  and  the  latter  on  January  9,  1905.  The  loss  of  t^,740.82 
In  the  collections  made  at  the  Bay  and  Estero  landings  is  due  to  the  fact  that 
these  collections  were  discontinued  on  January  8,  lOOti,  in  accordance  with  a 
resolution  of  the  municipal  board.  The  susi>enslon  of  these  collections  is  largely 
i-esiionalhle  for  the  comparatively  small  collections  made  In  the  9  regular 
markets.  No  action  has  as  yet  been  takeu  to  prohibit  sales  at  the  Bay  and 
Estero  landings,  and  It  is  believed  this  practice  has,  to  the  detriment  of  the 
r^fular  markets,  increased  considerably  since  the  collection  of  market  fees  at 
such  places  was  discontinued.  However,  It  is  not  believed  that  the  entire  loss 
can  be  attributed  to  this,  as  small  losses  are  shown  iu  the  collections  for  the 
llvst  six  months  of  the  fiscal  year  1906,  as  corajmred  with  the  fli'St  six  months 
of  the  lisail  year  1905,  and  the  smpensloii  of  collectlons'at  the  Estero  and  Bay 
landings  did  not  affect  that  period.  The  total  market  fees  collected  tor  the 
fiscal  year  1906  amount  to  P269.430.88,  as  compared  with  PS04,9ia34  collected 
durlug  the  fiscal  year  1005,  resulting  in  a  loss  of  f^5,485.48.  The  expenses 
Incident  to  the  collection  of  all  market  fees  for  the  year  were  P20,513.90,  or 
7.61  per  cent  of  the  total  collections.  The  cost  of  collections  by  markets 
i-iiBge  fi-om  li.l  per  cent  in  Sani|wloc  to  over  45  per  cent  in  the  Gagalangin 
market.  The  following  statement  shows  the  collections  by  months  at  each 
niai-ltet  during  the  flaciil  year  190G : 


Kftmeof  market. 

July. 

— ■ 

September. 

Optflbcr. 

»,™»„. 

„.™. 

Ttitai  halt 

DlVlBOriH 

Qninta 

Anda 
eiaiita  Ana 

Paiidacan 
Tetuaii 

p-13  360  in 
S47J69 
>3ai8B 

'11 

117  SS 
79- m 

2  1110  20 
118  12 

6^240.06 
1.971.49 

2S4:«0 

89:29 

ri3, 608.80 
6,m.02 
2, 261.  Si 

1,029:97 
210.10 

ios:a7 

3M,77 
fi2s:79 

r-12,174.50 
6,060.10 

1,286:61 

75:44 

497:65 

P-12,230.60 

S,  058. 48 

2  098.34 

769. 2S 

^1 
425:  SO 

1*75,613.80 
38,637.85 
12:597.60 

iP 

837.61 
406.16 

ill 

Tottl 

->9J7    2 

24  0S3S9 

■J2,457,71 

25.506.67 

22,618. ;« 

22,819.90 

143.743.70 

Namofmartet 

Tanusi) 

...... 

Marrli. 

April. 

Mnj-. 

Jone. 

year  end- 

DiTlfloria 
Quinla 

5  679  1,1 
2  211,20 

1  O.b  ,2 
9a  n9 

18SS15 
5-rtl'' 
940  10 

a  16 

1|| 

994:05 

11 

ri2,*i87,60 
5,097.90 

■  is 
ii 

4;  851. 45 
940: 60 

Is 

P-11,383.80 
4.828.65 
I,mi5 

907:70 

r72,239.90 

12:077:46 
1:827.90 

446:  SO 

^y 

Total 

-.t.BSl  08 

19,  M4  55 

"■'•" 

22,2S9.4D 

20,196.10  1    19,526.46 

125,687.18 
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Total  Bis 

Total 

Name  of  market. 

ing  Dee.  ill, 

liigJuneaO, 

,!•?£.. 

Divisortft 

¥-72  239  90 

Total 

1«  ,43  .0 

126  687,18 

2fl9,430.8S 

Municipal  hcetiket — Under  the  provisions  at  exintln^  ordinnnces,  only  the  fol- 
lowing oicupatlons  trades  jjrofessiows  tud  obiects  are  Hubjett  to  the  payment 
of  the  niuniclpaJ  licenses 

Dealers  In  spirituous  vinous  and  fetmented  liquors  peddleis  (excepting  those 
who  sell  only  native  v^etabl^  frtilts  or  foods  personalh  eaiTled  bj  theni- 
sehea)  auctioneers  plumbers  hotels  lestflurants  lodging  houses.  Itvery  sta- 
bles rare  tracks  public  vehldps  and  do^s 

Practicilly  all  ociuiiatlons  trades  nnd  professions  were  subject  to  tlie  pay- 
ment of  municipal  license  taxes  during  the  first  half  of  the  fiscal  year  elided 
June  30  1005  On  January  1  liW5  the  Municipal  Boards  powers  to  Impose 
license  taves  were  ereatly  curtailed  by  the  provisions  of  act  No  1189,  Phllippino 
CommNsion  This  laigely  accounts  foi  the  falling  off  o£  over  ?70,000  in  the 
collections  from  this  source  during  the  fiscal  year  ended  June  30.  1906,  as  com- 
pared with  the  fiscal  year  ended  June  30,  1905. 

Liquor  Jicensea. — Collections  from  the  sale  of  liquor  licenses  during  the  fiscal 
year  lOOG  were  P18t,278.64,  as  compared  with  P201,324.80  during  the  fiscal  year 
1905,  which  shows  a  loss  of  P17,046,22.  Liquor  licenses  were  issued  and  trans- 
ferred during  the  fiscal  yeiii-s  1905  and  1900  as  follows : 


Clasn. 

"— "»"Ss""'°* 

'^^  ^w^im. 

.X. 

l,«iied. 

rss. 

Totftl. 

iBSUt^I. 

a^. 

Tola]. 

crease. 

-:l  fir 

1111 

5 

"JOO 

109 
117 

W 
2,814 

^ 

23 

S 

■ 

I 

lotal 

"" 

265  1    3,319 

S,118 

" 

.124 

m 

39 
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The  following  statement  shows  tbe  number  of  each  class  of  liquor  liceni 
force  in  the  several  municiijal  districts  on  June  30,  1900,  and  comiiarlso 
totals  with  those  In  force  on  Jnne  30,  190fl : 


District. 

s 

°i 

aaaa. 

1 

1 

I 

1 

i 

i 

i 
.a 
9 

68 

1 

.... 

8 

I 

1 

! 
III 

1 

i 

s 
1 

1 

f 

i 

"8 
30 

I 

4e 

18 

29 

8 
1.B09 

,, 

i 

Seeond-olasa  restaaranlllquor . . 

i  :.... 

1 

6 

a 

'\ 

}.. 

18 

I 

1      ^ 

1 

2 

} 

1 

a 

m 

m 

m 

66 

76 

M 

94 '21 

S9 

M 

18 

Total 

H4 

m 

i« 

m 

120 '46 

100     22  Ul 

25 

18 

1  W 

15S5 

Note— Th  abf\e  does  not  ln*,lude  23  incorporatPd  cliibq  whl(h  {»}  Internal 
revenue  license  tax  to  ser\e  l[]uorH  to  their  members 

As  will  be  seen  by  the  above  statement  the  number  of  lif«nsed  1  quor  estab 
llstunenf*  in  Manila  on  June  iJO  1906  was  13  less  than  it  nai  on  the  sume  dite 
of  1*30^  Theie  nan  however  an  intrease  of  43  In  the  number  of  natiie  wine 
licenses  between  said  dates. 

Bualne^i  Ucensts — There  are  only  eight  occupations  trades  or  professions 
now  subject  to  the  payment  of  municipal  buiness  licenses  hence  the  relatlvelj 
small  collection  of  onlj  Pb7T057  during  the  last  fiscal  jear  as  conipaied  with 
P37  518 72  collected  under  this  bead  during  the  flst a  1  jear  iSKlt 

Piibltc  vehicle  licences — The  collections  from  thif>  source  aggregated 
P1362110  or  only  P5"845  less  than  was  collected  for  the  year  preceding 
From  this  It  would  appear  that  either  the  electric  railwaj  is  inaiung  \erj  little 
inroad  on  the  traffic  of  public  vehkleB  or  that  the  people  of  Manlli  are  more  on 
the  go  now  than  they  were  before  the  street  cars  were  installed.  There  Is  a 
constant  increase  from  month  to  month  in  the  number  of  vehicle  licenses  Issued. 
There  were  licensed  during  the  year  2,079  one-horse  rigs,  G3  two-horse  rigs,  and 
792  carabao  carta ;  187  licenses  were  transferred  and  404  duplicates  Issued. 

The  quality  of  the  public  vehicles  has  been  somewhat  Improved,  as  it  is  the 
policy  of  this  office  to  license  only  such  rigs  as  are  in  good  condition  and  drawn 
by  healthy  iooiiing  animals. 

Dog  license*. — Receipts  from  dog  licenses  during  the  period  covered  by  this 
report  amount  to  P4,820.50,  as  compared  with  P9,327.36  collected  during  the 
fiscal  year  1905,  tesultii^  in  a  loss  of  f^,500M.  The  lai^e  collections  for  1905 
are  due  to  the  fact  that  during  the  months  of  Januarj-,  February,  and  March 
the  police  department  enforced  strict  compliance  with  the  provisions  of  ordi- 
nantK  No.  13,  provost-ma rshal-generel,  and  arrested  the  owners  of  all 
unlicensed  dogs.  At  that  time  also  the  poundkeeper  took  unlicensed  dogs 
from  the  premises  of  their  owners.  This  was  stopped  by  the  municipal  board 
In  April,  1905,  since  which  time  the  only  penalty  for  failure  to  procure  a  license 
has  been  to  have  the  dog  committed  to  the  pound  if  found  in  the  streets.  There 
were  licensed  during  the  period  covered  by  this  report  899  male  dogs  and  322 
female  dt^s;  306  duplicate  licenses  and  tags  were  issued  and  7  licenses  were 
Issued  gratis  to  the  consular  representatives  of  foreign  countries. 

Entertaiamenl  and  peMlern'  licenses. — Receipts  under  this  head  for  the  flaeal 
year  1906  amount  to  P8,740,  as  compared  with  f^,126.80  collected  during  the 
fiscal  year  1905,  resulting  in  a  loss  of  P16,386.80,  This  decrease  is  due  to  the 
repeal  of  certain  municipal  license  taxes  by  the  provisions  of  acts  Nos.  1189  and 
1338.  Philippine  Commission.    Act  No.  1189  repealed  the  provisions  of  law  for 
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issuing  licenses  to  tlieaters  and  otlier  places  of  amusement,  and  act  No.  1338  so 
amended  the  license  ordinances  as  to  exempt  peddlers  selling  native  vegetables, 
fruits,  iind  foods  carried  l>y  themselves  from  tlie  payment  of  a  municipal  license 
tax,  A.t  present  the  only  eoncetn  subject  tn  a  municipal  entertainment  license  is, 
the  San  Lazaro  Racing  Club,  which  pays  an  annual  license  tax  of  ¥"200  and  a 
fee  of  PIO  for  each  day  that  races  are  run.  Kaees  were  run  on  one  hundred 
and  fonrteen  days  during  the  year,  which,  with  the  ¥200  annual  tax,  makes  the 
total  annua]  taxes  paid  by  this  club  Pl,340. 

Bicycle  licenses. — The  issuance  of  bicycle  licenses  was  suspended  by  direction 
of  the  municipal  board  on  January  1,  ISKHJ.  Between  July  1  and  December  31, 
1005,  r^.m  had  been  collected. 

Registration  oj  live  stock. — This  Is  the  only  Spanish  law  imposing  municipal 
taxes  that  has  not  been  repealed.  It  is  not  Known  whether  copies  of  this  law 
are  extant ;  a  copy  has  never  been  in  the  possession  of  this  office.  Collections 
are  made  by  virtue  of  an  order  of  the  provost-marshal-general,  which,  by  the 
provisions  of  the  Manila  charter,  was  continued  In  force  after  the  establishment 
of  civil  government.  Under  the  exlstii^  schedule  of  chafes  the  fees  are  so 
small  that  the  collections  hardly  pay  the  expense  of  enforcing  this  law.  It  is 
Impracticable  to  require  proof  of  ownership,  as  Is  done  throughout  the  provinces 
nnder  the  provisions  of  act  No.  1147.  It  Is  recommended  that  the  provisions  of 
act  No.  1147  be  made  applicable  to  Manila.  During  the  year  covered  by  this 
report  2,025  animals  have  been  roistered,  at  a  fee  of  W.20  each,  and  2,008 
transfers  of  ownership  have  been  recorded,  at  a  fee  of  PO.IO  each,  making  a  total 
collection  of  *^85.80,  as  against  f814.75  for  the  year  1905. 

Vehicle  equipment. — The  licensee  of  each  pnblic  vehicle  Is  reijulred  to  equip 
his  rig  with  a  disc  and  staff,  number  plate,  and  driver's  badge,  and  pay  for 
the  painting  of  the  license  number  on  the  lamps.  Collections  from  this  source 
for  the  year  amounted  to  Pl,231.30.  as  against  ^1,536.74  for  the  fiscal  year 
1905.  The  falling  off  of  *S05.44  Is  largely  due  to  a  system  which  was  inaugu- 
rated January  1,  1906,  of  having  duplicate  equipments  sold  direct  by  the  manu- 
facturer to  the  licensees  on  an  order  from  this  office,  instead  of  having  all 
purchases  made  through  this  oiftce.  The  saving  of  work  to  this  office  and  also 
time  and  expense  to  the  licensees  Is  believed  to  fully  justify  the  change  of 
the  system  in  this  respect. 

Rentals  of  city  property. — There  is  a  slight  increase  in  the  collections  from 
this  source  as  compared  with  the  year  1905.  A  total  of  fn8,730.29  was  col- 
lected. Including  rentals  of  the  Valderama  tenement  bouse.  During  the  fiscal 
year  1905  yi8,139,02  were  collected  from  this  source.  The  city  of  Manila  had  oa 
June  30,  190fi,  123  tenants  occupying  its  various  properties,  a^regating  a 
monthly  rental  of  Pl,365.  Figured  on  this  basis  the  annnal  rental  would  only  be 
P16,380.  However,  this  represents  only  the  regular  tenants,  and  considerable 
additional  revenue  Is  derived  from  tenants  occupying  city  land  temporarily, 
such  as  for  booths  erected  during  church  fairs,  etc. 

Sale  of  city  land. — The  following  Is  a  statement  of  the  sales  of  city  land. 
the  purchase  price  of  which  this  office  has  collected . 


To  whom  sole!. 

».». 

Amount. 

July  19,1905 

Aug.    a,  1905 

IS:  .iS 

Aug.  19.190S 

Aug,  ia,i9as 

9ept.    6,1905 

' 
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WetgMs  aiid  meaawet  — lestlng  ami  oealms;  weiglits  ind  mei'mres  inil 
the  collection  of  feea  for  sufh  t,enite  has  teeii  conducted  In  iiioidance  with 
the  ijstem  approieii  bv  tlie  municipal  board  and  put  Into  effe<t  In  January, 
1905  During  the  jear  24  601  diflcrent  implements  and  Inatrunieiits  fir  neigh- 
ing ind  ineaeurlng  hnie  been  tested  and  fees  to  the  amount  of  P«  410.40 
have  been  colieoted. 

Patl  conacriancj/ sifxtem  waterients  bmUmg  permtts  boilet  inspeLllott  and 
ileanmg  joiiffs — Thla  office  ha**  no  administrative  conttol  over  any  of  the 
services  mentioned  alxiie  but  makes  the  collections  ui>on  assessment  rolls  and 
orders  from  the  department  of  engineering  and  public  works  and  from  the 
department  of  sanitation  and  tiansportatlon  of  the  city  of  Manila  The  receipts 
from  these  sources  during  the  vear  were  as  follows 

Pall  conservancy  system ;'r>8,  327. 16 

Water  rents 210,738.69 

Building  i>ermlta 17,958  90 

Boiler  Inspection 1,  218.  00 

Cleaning  vaults US,  OltJ.  85 

Total ;!27,  934.  fiO 

Payments  of  fees  for  the  pall  system  was  changed  from  a  monthly  to  a  quar- 
terly |>ayment  on  January  1,  1906,  payments  to  be  made  prior  to  the  16th  of 
the  second  month  of  the  quarter.  The  time  of  collection  proved  unsatisfactory, 
on  account  of  removals  during  the  last  half  of  the  quarter,  after  payments  for 
full  quarter  had  been  made,  so  by  resolution  of  the  municipal  Ixiard  the  time  for 
collection  was  changed  to  the  15th  day  of  the  month  following  the  quarter  in 
which  the  sei-vice  is  rendered.  The  Introduction  of  this  system  has  made  the 
collections  for  the  year  less  than  they  otherwise  would  have  been,  Inasmuch  as 
these  fees  for  the  quarter  ended  June  30,  1906,  are  collectlMe  during  the  first 
fifteen  days  of  July,  1906,  while  In  the  preceding  years  there  remained  to  be 
collected  during  July  June  accounts  only. 

Of  the  above-mentioned  Items  the  following  show  increases  as  compared  with 
collections  made  during  the  fiscal  year  1905 : 

Pal!   system f«22. 684.  29 

Building  permits 217,083.00 

Vault  cleaning 7,753.89 

Total _ 247,521.18 

A  loss  is  shown  In  the  collections  on  account  of  boiler  inspection  of  P264. 

Fees,  fines,  costs,  efp.^-Costs,  fines,  fees,  etc.,  were  received  under  the  pro- 
visions of  section  61  of  the  Manila  charter  from  the  several  officials  charged 
with  their  collection.  The  amounts  received  fi'om  these  sources  during  the  year 
were  as  follows : 

Municipal-court   collections *68, 500.  77 

Sheriff's  fees 13,689.36 

Justice  of  peace,  fines  and  fees 6,757.90 

City  attorney's  fees 192.26 

Pound  receipts 4,077.00 

City  electrician's  fees 7,868.70 

Cementerio  del  Norte 13,425.09 

Secretary  of  the  municipal  board,  fees fi9. 00 

Public  health,  fees  (burial  fund) 15,048.00 

Total 129,  628. 08 

Of  these  items  the  following  show  the  following  increases  as  compared  with 
collections  for  the  fiscal  year  1905 : 

Sheriff's    fees P912.  99 

Justice  of  peace's  fees 899.59 

City  electrician's  fees 4,069.40 

Cementerio  del  Norte 11,540.71 

Secretary  of  the  municipal  board,  fees 28.50 

Total 
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The  following  elioiv  losses  jts  indicated  : 

Municipal  wiui't  fines ^2fi,  44fi.  C7 

City  attorney's  fees 197.86, 

Pound    receipts ((59.70 

Putilic  lieolth  fees _._ 740.  (H 

Totiil    decreases 28,047.17 

Net    decrease _. 10, 5!)5.  98 

The  collection  of  electrician's  foes  is  now  being  niude  by  ibis  olfit-e  instead 
of  by  the  city  electrieliin  iis  liereto:ore. 

Transportation  of  meat. — Receipts  under  this  head  tire  for  services  rendered 
by  the  department  of  sanitation  and  tiiinsiwrtatioH  for  delivering  meat  from 
the  slaughterhouse  to  the  various  nmrkets  in  the  city,  and  is  in  accordance 
witti  a  resolution  passed  by  the  municipal  board  in  Febi-nary,  1900,  by  which 
the  city  delivers  this  meat  at  the  rate  of  P0.07  per  qniirter.  Trior  to  that  date 
meat  was  delivered  by  contractors  at  rates  ranging  from  71  to  12  centavos  per 
quarter.  Since  this  change  In  the  system  there  has  been  collected  the  snin  of 
P3,370.74.  Whlie  the  administration  of  this  system  is  with  this  offlce,  the  city 
department  of  sanibition  find  transportation  defrays  all  of  the  expenses  Inci- 
dent to  the  delivery  of  the  meat. 


MisceUaiifous  coltedions. 


United  States  Quartermaster's  I>epar(ment,  lor  inslallatioo  ol  wati 

FdUstliin  Lichaueo,  for  80  cubic  mcCera  of  broken  etaiie.  atPl.M  .. 
J.  Q.  Wbite  &  Co.,  lor  lepairing  drain  obstructBd  by  a  pole  on.  Ct 

Oro,  Qniapo 

^  "  White  &  Co.,  for  lepairing  dialti  otiBtiucted  I^  a  pole 


ibltfPii 


tiiobu  de 
CiiUe  Ecliague, 


a  Prison,  for  one  length  of  eewer 

Manila  Telepbone  Co.,  7  per  cent  of  gross  earnings  for  quarter  ending  June,  1 
Gonaalo  Tuason,  for  repdring  obatmoled  sewer  on  Calle  EecoltB.  Bliiondo. . , 
Qutlerrez  Ji  Co.,  for  clennlng  obstructed  sewer  on  Calle  EgmKa,  Binondo 


Dondnlran  Fatbers,  tor  dpanin^ sewer  on  P.  Hoia^ 

TritildBd  Joiado,  for  cleaning  pnvate  aewer  at  No.  9  Calle  Legaspl.  Intramuros. 

O.  H.  lAnmoD,  tor  cleaning  prirate  sewer  at  No.  M  Calle  Falma,  Qutapn 

J.  Q.  WUle  &  Co.,  for  repiUTiiig  private  sewer  on  Calle  Slnagoga,  Ualate 

'  u  Hob,  for  Installing  sewer  at  No.  4  P.  Moiaga. 


ber, 


Vda.  de  Perez  Bnbio,  for  cleaning  and  repairing  piivate  sewer  at  Ni 


rank  A.  Branagan,  treasurer  of  the  Pbilf  p|dne  Islands,  ei 
Patrick  J.  SulliTan,  deceased 


_.        .uB.  Wilson, 

WlniamL,  Franks,  deceased 

J.  E,  Harding,  chief  of  police,  proceeds  ■ 

Blolon  property 

Jno,  N.  Tuther,  dividend  of  Banco  EspuBol-Flllplno. 


sale  of  conflscated,  fo 


Manila  Telephone  Co.,  7  pet  cent  of  gross  earntngs  lot  quarter  ending  DecembCT, 

C,  deP.  P,  Dominicans,"  for'tejtfjrine^dewftik" 

Rafael  Moreno,  for  cleaning  sewec  Mo.  183,  Cabildo 

a  regorlo  Mariano,  for  cleaning  sewer  No.  47,  Baibosa  .. 

J.  U.  Wh--  "  ~      '  ■  •  - 

J.  a.  Wh „r „ , 

J.  O.  White*  Co.,  for  repairing  sewer,  Calle  fin. 

3.0.  White  A  Co.,  foriepaicbiKBewer,  Calle  Arlegul... 
J.  Q.  White  &  Co..  tor  repalrlngsewer,  Calle  ndma.... 
J.  G.  White*  Co.,  for  repairing  sewer,  Calle  Enrile..., 

B,  Hernandez,  for  sewer  repair  No.  8,  Caballeros 

Manual  Sequera,  tor  connecting  house  to  drain  on  Call 
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F„.  ...„«„»«. 

Date. 

Total. 

Philippine  Islands  Teleplionc  and  Telegraph  Co    for  repiiinng  drain  on  Callo 

Mur 

8 

Jl    51 

Mar 

FauslinoLlehauco  tor  200 11  cubic  metera  crndied  stone 

ifr&ax"iraAT«Ka"„".&£.. 

20 

M  29 

2130  23 

M-strrSa'SisJiiass-. " 

21  36 

May 

S51B1 

10^20 

p.  p.  Dominicans,  foi  cleanlne  sewer  P  HoiaKft 
TomBSQiiiaDn  lot  fnirtalllng  eewer  at  Elks  Club 

MaJ 

li68 

May 

21 

>3D6 

1  nng  26 

Total 

IS  Hll  70 

Internal  ipvi^ue  dmdend^ — TLIs  aoarce  of  revemie  to  the  ritv  compri'ies  the 
entire  colIectiouE  from  the  Male  of  cedulau  iti  Manila  the  entire  receipts  for 
Ui'etises  issued  for  the  lualntenaiice  lu  Manila  of  theaters  muBeuins  concert 
halts.  pawDbrokerB  clrcnses  and  billiard  roomx  and  Manilas  share  In  propor 
tlon  to  its  population  of  the  25  per  rent  of  the  revenue  accruing  to  the  Insular 
government  under  tlie  provisioDt.  of  the  internal  revenue  law  apportioned  for 
the  use  of  provincial  and  municipal  governments.  There  has  been  received 
from  the  auditor  during  the  fiscal  year  ended  June  30  190b  the  sum  of 
-¥74,876.03  from  this  source  representing  the  dividends  on  account  of  collei,tions 
made  from  April  1  1905  to  December  31   1905  as  follows 


23  per  CLUt  of  the  i 

Ing  to  population 

Cedulas _ 

License  taxes  enumerated  above. 

Total 


accruing  to  insular  government  accord 


27  2Jfi  00 
11,  045. 00 

74,  87G.  03 


In  preparing  his  estimate  for  the  fiscal  year  1906  of  receipts  from  this  source, 
the  city  assessor  and  collector  antlcliiated  that  dividends  would  be  received 
(luring  the  year  for  four  quarters,  April  1,  liH)5,  to  March  31,  1900.  The  divi- 
dend for  the  quarter  ended  March  31,  1906,  which  It  Is  estimated  will  be  the 
largest  yet  received,  has  not  as  yet  been  paid  by  the  auditor. 

Manila  Electric  llailroad  and  Light  Company — Franchise  tax. — By  the  provi- 
sions of  its  charter  the  Manila  Electric  Itailroad  and  Light  Company  pays  to  the 
city  of  Manila  2i  per  cent  of  Its  gross  earnings  fi'om  fares  collected,  tickets  sold. 
and  electric  light  and  power  sold.  In  consideration  of  the  payment  of  this  fran- 
chise tax  the  company  la  exempted  from  the  payment  of  all  other  taxes  except 
the  real  estate  tax.  The  sum  of  ¥^,662.85  was  collected  from  this  company 
tliaring  the  fiscal  year  1906.  representing  twelve  monthly  payments.  A  compari- 
son with  the  collections  for  the  fiscal  year  1905  would  be  valueless,  as  the  com- 
pany only  began  operatioim  In  April,  1905. 

IWrAL   OOllECTIOBS. 

As  will  he  seen  by  the  statement  below,  the  total  collections  of  city  taxes,  fees, 
charges,  etc..  amount  to  K.465.7S0.40  for  the  fiscal  year  190(3,  as  compared 
with  ¥2,875,509.83  for  the  fiscal  year  1905.  a  decrease  of  ¥409,819.43.  Notwith- 
standing this  falling  off  In  the  total  collections,  gains  are  shown  In  practically 
every  item  which  has  not  been  affected  by  repealing  statutes  or  by  limitations 
of  law  or  by  the  resolutions  of  the  municipal  board.  The  loss  occurs  princi- 
pally in  collections  on  account  of  Industrial  taxes,  stamp  sales,  sales  of  cedulas 
(which  loss  would  have  been  offset  by  receipts  from  Internal-revenue  dividends  If 
the  dividend  for  the  quarter  ending  March  31,  1006,  had  ixsen  received  before  the 
close  of  the  year),  mimlelpal  licenses,  vehicle  taxes,  and  market  fees. 
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KeoeiplB,  fiscal  year- 

^oftSS' 

fiscal  year  1907. 

ly 

1906. 

¥■1,152,580.17 
301,021.64 
22, 14:1.  DO 
81,423.94 
169,353.00 
304,916.84 
289, 764.  M 

21,460!47 

ail 

'848!  00 

:SS 

160.049.25 

217;  958: 18 

:083 

III 

59,327.18 
38,691.85 
6,410.40 
210,788.69 

i;o7o:oo 

15,M8.00 
13;  689: 36 

4, 077!  00 

13;  425: 09 
28,662.85 
3:470:74 

is 

:w3 

'.m 

:660 
:640 

:i4o 

198,320.61 
15,788,07 

TiOOTO 

6;S58!31 
12,770,87 

■  40:50 
i;  864: 38 

15.000.00 

Franehiee  lax  (Manila  Bleclrio  Railroad 

2,875,599.83 

2,465.780.40 

.00,000 

From  the  above  statement  it  will  be  seen  that  only  59  per  cent,  or  M,^G,924.13, 
of  the  total  city  collectloos  represent  receipts  from  municipal  taxes;  that  3  p^r 
cent,  or  ¥^74,876.93,  represent  receipts  from  Intemal-re venue  taxes ;  that  38 
per  cent,  or  993S,d7M.M,  represent  receipts  for  services  rendered,  fees,  rents, 
sales  of  lands,  conrt  fines,  etc. 


The  actual  net  expenso  during  ttie  year  for  the  collection  of  the  city  r 
which  was  borne  wholly  by  the  city  of  Manila,  is  as  follows : 

Salaries  and  wages ¥S9.  Oil,  04 

Contingent  expenses 15. 4fi7- 15 


Total  _. 


104,  478. 19 


r  4.2  per  cent  of  the  total  collections. 


i  that  have  been 


Industrial  taxes,  to  Insuraoce  companies  and  banlis.  representing 
tbe  amounts  paid  for  ttie  last  four  luontbs  of  the  calendar  year 
1904  (act  No.  1338,  Phihppine  Commission) j 

Municipal  licenses,  refupds  made  on  account  of  repeal  by  act  No. 
1189,  Philippine  Oommiseion,  of  the  law,  on  January  1.  1905. 
under  which  the  licenses  were  issued  ;  refunds  represent  value  of 
unexpired  licenses  on  that  date 

Real  estate  tax 1 

Vehicle  tas  refunds  made  on  account  of  collections  made  for  calen- 
dar year  1905  during  1904.  collection  of  said  tax  having  been 
suspended  on  December  28,  19<M 

Ground  rent 

'  !  Comniis- 


Total 

WAK 1906— VOL  9. 


33,  710. 00 

Hcsied  by 
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Part   3. 
HIBCElLAIfEOUS. 


[Collected  under  authuiity  of  AKt  No.  146S,  I'hlltpplne  CommlsaloD.] 

This  law  Is  entitled,  "An  act  for  the  purpose  of  restricting  the  sale  and  sup- 
pressing the  evil  rosnitlng  from  the  sale  and  use  of  opium  until  Marcb  Urst, 
nineteen  hundred  and  eight,  when  its  importation  or  use  for  any  but  medicinal 
purposes  is  forbidden  by  act  of  Congress."  It  was  enacted  by  the  Philippine 
Commission,  after  public  discoasiou,  on  March  8,  1906,  and  was  made  effective 
April  1,  1906.  This  bureau  was  charged  with  Its  enforcement  and  with  the 
collection  of  the  license  and  other  taxes,  Imposed  hy  Its  provisions,  through  the 
various  agencies  charged  with  the  collection  of  the  Internal -revenue  taxes 
Imposed  in  act  No.  1189. 

Due  to  the  limited  time  between  the  date  the  law  was  enacted  and  the  end 
of  the  fiscal  year,  it  was  Impracticabie  to  provide  register  books  and  blank  forms 
to  any  of  the  provinces,  but  in  Manila  the  administrative  machinery  was 
Installed  during  the  month  of  June.  The  statement  lierein  of  collections  there- 
fore includes  only  receipts  from  the  various  taxes  collected  in  Manila,  and  a  few 
In  the  provinces. 

Immediately  after  the  enactment  of  the  opium  law  all  Interna  I -revenue  agents 
and  provincial  treasurers  were  instructed  to  locate  and  report  to  this  office  all 
opium  dens,  opium  dealers,  and  users  of  opium.  The  data  thus  secured  was 
used,  when  the  director  of  printing  had  delivered  the  record  Ijoolts,  licenses 
and  forms,  to  register  persons  subject  to  these  taxes  !n  evei-y  part  of  the  islands. 
Pending  the  receipt  of  the  printed  forma  temporary  methods  were  devised.  At 
the  date  of  making  this  report  the  permanent  forms  are  in  use  in  nearly  every 
locality  and  the  opium  taxes  are  being  collected  by  the  purdiase,  affixture,  and 
cancellation  of  internal-revenue  stamps  to  licenses  and  invoices  in  the  manner 
provided  by  law.  Regulations  have  also  been  Issued  for  the  guidance  of  internal- 
revenue  officers. 

As  provided  by  law,  declarations  were  required  from  all  dealers  in  opium, 
showing  the  quantity  and  kind  of  opium  in  their  po^ession  on  April  1,  190G. 
In  Manila  these  declarations  were  secured  by  the  regular  force  of  agents,  and 
by  clerks  specially  detailed  as  agents,  on  the  night  of  March  31,  and  during  the 
two  days  next  following.  These  officers  visited  the  places  of  business  of  all 
persons  supposed  to  have  opium  in  their  possession.  Two  hundred  and  eighty- 
flve  peraons  and  firms  were  found  with  opium  In  their  possession,  aggregating 
5,301  kll(%rams  of  crude  opium,  1,811  kilograms  of  opium  prepared  for  smoking, 
and  16  kilograms  of  alkaloids  of  opium,  a  total  of  over  seven  tons  found  in 
Manila  alone.  The  declarations  of  opium  on  hand  made  by  the  dealers  In  the 
provinces  materially  increased  the  Manila  total.  The  totals  for  the  entire 
Islands  now  are  as  follows :  Seven  hundred  and  thirty-four  persona  and  firms 
had  opium  in  their  possession,  aggregating  6,802  kilograms  of  crude  opium, 
2,448  kilograms  of  opium  prepared  for  smoking,  and  30  kilograms  of  alkaloids 
of  opium,  making  a  total  of  9,281  kilograms,  equal  to  about  ten  tons,  of  opium 
on  hand  and  declared  for  t«satlon  on  April  1,  1906,  when  the  law  took  effect. 

Taking  as  a  basis  for  estimate  the  customs  figures  of  duty-paid  opium, 
imported  into  the  Philippine  Islands  daring  late  years,  It  would  appear  that  the 
normal  annual  amount  of  opium  smoked  here  baa  been  over  one  hundred  tona, 
the  retail  sale  price  of  which  has  been  about  f^,0OO,O0O.  The  JO  tons  found  in 
existence  by  Intfernal-re venue  officers  on  April  1,  1906,  would  therefore  supply 
the  normal  demands  of  smokers  In  these  Islands  for  about  five  weeks.  The 
amount  of  duty-paid  opium  imported  since  April  1,  1906,  has  been  far  from 
normal,  I.  e.,  what  It  had  been  prior  to  that  date.  The  Inference  would  be : 
(1)  that  opium  merchants  and  smokers  had  stocked  up  before  the  law  became 
effective  taxing  Imports  and  were  able  to  conceal  the  lai^er  portion  of  the 
drug  from  the  scrutiny  of  internal-revenue  agents  and  other  officers  who  made 
the  aaaessment  of  opium  stocks  on  April  1,  190C ;  (2)  that  opium  in  considerable 
quantities  Is  at  present  being  smuggled  Into  these  Islands  in  such  manner  as 
to  evade  the  customs  Inspectors ;  (3)  that  the  majority  of  persons  who  formerly 
smoked,  or  otherwise  used  opium,  have  now  reformed.  The  apparent  decrease  in 
the  consumption  of  the  drug  may  be  due  to  any  one  of  these  three  causes,  or  may 
be  due,  partly,  to  each  of  the  three.     It  is,  as  yet,  too  early  to  make  any  positive 
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assertion.  Prepared  opium  is  a  precious  article — Is  In  fact  worth  its  weight  In 
silver;  it  is  quite  tiie  custom  for  some  retail  dealers  to  use  a  Philippine  silver 
peso  In  one  side  of  their  balance  scales  witb  which  to  weigh  a  peao'a  worth  of 
opium  in  the  other.  The  ease  with  which  small  quantities  of  prepared  opiom 
can  be  concetiled  by  passengers  on  iQcomlng  boats  or  by  Importers,  merchants, 
and  consumer,  from  scrutiny  by  customs  and  internal -revenue  officers  can 
readily  be  understood.  Taken  In  the  aggr^ate  these  petty  frauds  undoubtedly 
represent  a  large  portion  of  the  opium  actually  smoked  or  otherwise  consumed 
In  these  islands ;  Just  how  large  it  Is,  of  course,  in  the  nature  of  things,  impos- 
sible to  even  estimate  with  any  degree  of  approximation. 

Temporary  system. — Immediately  upon  the  law  taking  effect  a  temporary 
system  ot  records  and  tax  payments  was  put  into  operation  in  order  that  no 
hardship  might  be  Imposed  upon  dealers  and  users  while  the  permanent  record 
books  and  forma  were  being  printed.  Habitual  users'  certificates  were  pot  on 
sole  In  Manila  on  April  1  and  in  the  p.ovinces  as  soon  thereafter  as  possible. 
Dealers  were  required  to  keep  Improvised  register  books,  but  were  permitted 
tor  a  limited  period  to  sell  opium  to  all  Chinese  persons  regardless  of  whether 
or  not  they  had  secured  an  habitual  user's  certificate.  For  the  purpose  of  identi- 
fication they  were,  however,  i-equlred  to  enter  In  their  provisional  registers  the 
number  of  tbe  immigration  r^istration  certificate  of  each  Chinese  person  to 
whom  they  sold  opium. 

'Xliose  persons  having  opium  In  their  possession,  and  not  desiring  to  become 
dealers  and  pay  the  license  taxes,  were  required  to  deposit  all  opium  In  their 
possession  with  the  collector  of  Internal  revenue  in  Manila  and  with  the  proper 
provincial  treasurer  in  the  provinces.  Opium  thus  deposited  was  held  until  the 
ownership  was  transferred  to  a  r^ularly  licensed  dealer. 

Habitual  users'  certificate.— The  provisions  of  the  opium  law  with  regard  to 
the  certificate  required  by  habitual  users  were  published,  both  by  the  consul- 
general  of  China  and  by  this  olfice,  by  the  distribution  of  circulars  printed  in 
Chinese  and  by  other  means.  But  notwithstanding  these  notices  a  number  of 
violations  of  the  law  were  detected  during  the  month  of  April  and  several 
arrests  were  made.  The  majority  of  those  arrested  claimed  that  they  were  too 
poor  to  pay  the  f^  fee  provided  for  the  habitual  user's  certificate  and  that 
they  could  not  stop  the  use  of  the  drug.  Effort  was  then  made  to  secure  free 
hospitalization  for  these  unfortunates,  as  contemplated  by  the  law.  Some  diffi- 
culty was  at  Ilrst  encountered,  and  in  view  of  the  great  hardship  and  physical 
Buffering  which  would  result  through  a  strict  enforcement  of  the  law  before 
free  medical  treatment  had  been  provided  It  was  decided,  with  the  approval  of 
the  secretary  of  finance  and  justice,  to  make  no  more  arrests  of  persons  using 
opium  without  an  habitual  user's  certificate  tmtil  the  matter  of  free  hospital- 
ization could  be  arranged.  This  was  accomplished  late  In  June,  and  since  that 
date  Chinese  persons  who,  not  having  an  habitual  user's  certificate,  are  found 
smoking  opium  are  arrested  and  required  to  at  once  do  one  of  two  things,  take 
out  a  certificate  and  pay  such  fine  as  the  court  may  impose  or  enter  some  hos- 
pital as  a  bona  fide  patient  and  be  cured  of  the  use  of  the  drug.  Filipinos, 
Americans,  and  others  not  Chinese  persons  can  not  be  Issued  a  user's  certificate. 
Their  only  alternative  from  prosecution  In  court  is  hospital  treatment.  The 
director  of  health  and  his  assistants  have  cooperated  heartily  with  the  officers 
of  this  bureau  In  this  work  and  In  suppressing  the  evils  of  drug  using. 

Prom  April  1  to  June  30,  1906,  there  were  issued  4,845  habitual  users'  certJfl- 
catea  at  P5  each  maklr^  a  total  collection  from  this  source  of  P24225  Of 
thin  number  2  519  were  issued  in  Manila  and  232b  In  the  pro\Ince«  Estimates 
of  Chinese  and  other  persons  who  claim  to  haie  some  knowledge  of  the  true 
facts  are  that  the  number  of  Chinese  persons  smoking  and  otherwise  using 
opmm  in  the  Islands  ranges  from  10  000  to  40  000  it  is  believed  tliat  probab^ 
20  000  confirmed  users  ol  oflum  will  e(entuall\  take  out  users  certificates 
either  because  thev  prefer  not  to  be  fured  or  because  they  belie\e  they  can  not 
he  cured  The  provisions  of  law  restricting  the  sale  of  opium  to  registered 
users  and  In  special  cases  on  the  prescription  of  a  practicing  physician  are 
being  more  tightly  drawn  every  day  In  every  part  of  the  Islands  Chinese  per 
sons  not  intending  to  be  cured  will  soon  have  to  register  as  habitual  users  A 
large  number  of  Filipinos  and  some  few  Americans  and  foreigners  have  applied 
for  users  certificates  which  of  course  were  not  issued  as  the  law  restricts 
the  issue  of  these  certificates  to  Chinese  persons 

Ltcenie  (are?  — There  were  issued  between  April  1  and  lune  SO  35  wholesale 
dealers'  licenses  and  134  retail  dealers  licenses  of  which  20  of  the  wholesale 
and  TS  of  the  retail  were  Issued  in  Manila     From  the  Informalia)>  gsth^red  by 
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intcrDal-tevemio  agonts  during  the  period  hetween  the  (late  of  (he  enactment  of 
the  law  and  of  its  taking  effect  there  were  315  piuces  in  Maoiia  where  opium 
was  sold,  exclusive  of  drug  stores.  Tiiere  were  on  June  iiO,  1900,  only  78  such 
places.  Some  dealers  bave  taken  out  both  a  wholesale  and  a  retail  Ilcenee. 
The  amonnt  collected  from  wholesale  licenses  is  P8,T52.10,  from  retail  licenses 
P«,703.90,  making  a  total  collection  from  this  source  of  t»15,456, 

Taas  on  opium, — Tlie  taxes  collected  on  crude  opium,  opium  prepared  for  smok- 
ing, and  alkaloids  of  opium  in  the  hands  of  dealers  on  April  1,  1906,  amounted 
to  ^22,391.58.  The  taxes  collected  on  opium  imported  enhBequent  to  April  1 
amounted  to  P0,132.95.  The  taxes  collected  on  opium  prepared  subsequent  to 
April  1  amounted  to  PI0,219.36.  These  all  represent  Manila  collections;  the 
record  books  and  forms  have  only  recently  been  Installed  in  the  provinces,  and 
reports  of  collections  made  In  the  various  provincial  towns  are  not  as  yet 
available. 

B^sami  of  collections. — The  amount  of  taxes  collected  during  the  three 
months  ending  June  30,  1906,  is  distributed  as  follows; 

Habitual  users'  certiflcates P24,225.  00 

Wholesale  dealers'  licenses 8,752.10 

Retail  dealers'  licenses 6, 703. 90 

Taxes  on  opium  in  hands  of  dealers  April  1,  190G 22, 391.  58 

Taxes  on  opium  Imported  since  April  1,  1900-_ 9, 132.  95 

Taxes  on  opium  prepared  since  April  1,  1906 10, 211).  36 

Total SI,  424.  89 

The  amounts  collected  as  cost  of  printing  blank  forms  are  included  under  the 
various  subheads. 

Pharmacists — patent  medicines. — Register  books,  bianii  forms,  and  regula- 
tions for  pharmacists  dealing  in  opium  and  preparations  containing  opium  for 
medicinal  purposes  have  not  as  yet  been  issued,  but  are  now  being  prepared 
with  the  assistance  of  the  oEBclals  of  the  bureau  of  health  and  of  the  bureau 
of  science.  It  has  become  necessary  to  determine  by  laboratory  analysis 
whether  certain  proprietary  and  other  medicinal  preparations  now  on  the 
market  should  be  considered  as  opium  for  the  purposes  of  the  law.  When 
these  analyses  have  been  completed,  the  results  will  he  communicated  to  the 
Insular  collector  of  customs,  in  order  that  the  tax  on  imported  preparations  of 
opium  may  be  collected,  and  necessary  Instructioas  tviii  also  be  issued  by  this 
office  to  pharmacists  and  druggists  regarding  the  sale  of  such  opium  preparations 
to  the  public.  In  order  that  no  unnecessary  hardship  may  be  Imposed,  lnterim.1- 
revenue  officers  have  been  instructed  to  temporarily  permit  pharmacists  to  sell, 
in  cases  of  emergency,  laudanum  and  other  medicinal  preparations  containing 
opium,  without  requiring  the  purchaser  to  present  either  an  habitual  user's 
certificate  or  the  prescription  of  a  practicing  physician, 

II.    BAN    LAZABO   ESTATE   BENTALS. 

The  collection  of  these  rents,  which  until  March  31,  1906,  had  been  made  by 
the  bureau  of  lands,  devolved  on  this  bureau  on  April  1,  190<!,  In  accordance  with 
executive  order  No.  15,  dated  March  12,  1906,  as  follows : 

'•  On  and  after  April  first,  nineteen  hundred  and  six,  all  of  the  authority  now 
vested  in  the  director  of  lands  for  the  collection  of  rents  and  other  income 
from  the  property  of  the  estate  of  the  San  Lazaro  Hospital  shall  be  vested  in 
the  collector  of  internal  revenue,  and  so  much  of  executive  order  numbered 
seven,  series  of  nineteen  hundred  and  one,  as  amended  by  executive  order  num* 
bered  one  hundred  and  eleven,  series  of  nineteen  hundred  and  two,  as  relates 
to  the  collection  of  rents  and  other  Income  of  said  estate  is  hereby  revoked. 
Except  as  herein  provided,  the  director  of  lands  will  continue  to  perform  all 
of  the  duties  now  vested  in  him  as  administrator  of  the  estate  of  the  San  Lazaro 
Hospital. 

"  Henry  C.  Idb, 
"Acting  Governor-General." 

Tenants  of  the  San  Lazaro  estate  delinquent  in  the  payment  of  their  rentals 
have  been  called  on,  by  written  notices  and  otherwise,  to  call  at  this  ofBce 
and  pay  without  further  delay.    The  results  have  been  fairly   satisfactory. 
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the  followiug  being  a  resume  of  tlie  work  accomplished  during  the  three  months 
ended  June  30,  1906,  that  this  bureau  Las  been  chafed  with  these  coilectiona : 

Number  of  tenants  April  1,  1906 2, 293 

Number  dropped  from  rent  roll 17 

Nuiaber  added  to  rent  roll 84 

Number  of  tenants  June  30,  1906 2,340 

Amoant  collected P16,  044,  50 

Number  of  tenants  delinquent  June  30,  lOOiS 508 

Amount  delinquent  June  30,  1900 ?8, 580.  85 

III.    DELINQUENCY   CHAKQES   AMlt  FOIWE ITCHES. 

In  various  sections  of  act  No.  1139  it  is  provided  that  delluQuencles  la  the 
payment  of  the  internal -re  venue  taxes,  petty  frauds,  etc.,  shall  be  punished  by 
the  forfeiture  o£  goods  Illicitly  removed,  or  of  an  amount  equal  to  the  value 
thereof,  or  by  fines  In  small  amounts  administratively  imposed.  It  is  also  pro- 
vided that  these  fines,  etc.,  shall  be  collected  and  accounted  for  in  the  same  man- 
ner that  the  internal-revenue  taxes  themselves  are  required  to  be  collected  and 
accounted  for  by  the  various  provisions  of  the  internal- revenue  law.  A  summary 
of  the  amounts  thus  collected  during  the  fiscal  year  ended  June  30, 1906.  is  given 
below ;  these  amounts  have  already  been  Included  under  the  various  heads,  in 
Part  1  of  this  report,  as  tax  collections,  and  they  are  here  segregated  merely  (or 
ease  of  reference ; 

On  alcohol  and  totiacco  products  Illegally  removed PO,  191. 10 

Delinquent  license  payments  by  dealers  in  alcohol  and  tobacco  prod 

nets  30. 818.  39 

Delinquent  license  payments  by  merchants—' 20, 486. 96 

Delinquent  license  payments  upon  professions  itnd  occupations 12, 462. 33 


Certain  duties  were  Imposed  on  this  bureau  by  the  provisions  of  act  No,  1045. 
enacted  by  the  Philippine  Commission  on  January  27,  1904,  with  r^ard  to  the 
registration  in  this  office  of  all  contracts  payable  in  the  old  currency,  not  on  a 
gold  basis.  In  tise  in  these  islands  prior  to  the  establishment  of  the  new  Philip- 
pine currency,  with  the  collection  of  a  stamp  tax  on  all  documents  containing  a 
money  consideration  In  terms  of  the  old  currency,  and  with  preventing,  on  and 
after  January  1,  1905,  the  use  in  the  channels  of  trade  of  any  of  the  old  cur- 
rency, which  consisted  principally  of  Mexican  dollars,  and  other  foreign  frac- 
tlonai  silver  and  copper  pieces.  The  work  of  preventing  the  use  of  these  old 
coins  was  assigned  to  the  Internal-revenue  agents  and  officers  In  the  field  who 
were  directed  to  visit  all  stores,  warn  the  merchants,  and  report  to  this  office 
those  who  continued  to  accept  the  old  currency  in  trade.  On  December  27,  1904, 
a  notice  was  issued  from  this  office,  printed  in  Spanish  and  In  the  various  dia- 
lects, and  widely  distributed  throughout  the  islands.  The  English  text  of  the 
notice  follows: 

"  The  Oovernment  of  the  Philippine  Islands, 

"  Depaktment  of  Finabce  and  Justice, 

"  Bureau  of  Isteknal  Revenue, 
"  Manila,  P.  I.,  December  27,  1904. 

"For  the  purpose  of  enforcing  compliance  with  the  provisions  of  act  No.  1045 
of  the  Philippine  Commission,  all  persons,  firms,  and  corporations  In  the  Philip- 
pine Islands  are  hereby  notified  as  follows: 

"  1.  That  local  currency,  including  Mexican  coins,  Spanish  and  Spanlsh-FIIIpino 
coins,  and  all  other  metallic  moneys  not  upon  a  gold  basis,  and  all  bank  notes 
payable  in  said  moneys  will  not  be  lawful  money  in  the  Philippine  Islands  on 
and  after  January  1,  1905. 

"  2.  That  any  person,  firm,  or  corporation  who  engages  in  any  business  what- 
soever in  the  Philippine  Islands  on  or  after  January  1,  1905,  and  mak^  use  of 
local  currency  to  any  estent  whatsoever  in  either  buying,  selling,  or  renting 
goods,  property,  or  services,  must,  previously  to  engaging  in  such  business,  and 
annually  thereafter,  In  addition  to  the  other  licenses  required  by  law,  obtain  a 
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license  from  the  collector  of  Internal  revenue,  in  the  manner  prescribed  under 
the  provisions  of  section  11  of  act  No.  1045. 

"3.  The  annual  license  taxes  Imposed  for  tbe  use  of  local  currency  in  any 
business  whatsoever  on  or  after  January  1.  1005,  are  in  the  following  amounts: 

"Class  1. — ¥^10,000  for  the  transaction  of  such  business  in  any  of  tlie  following 
towns;  Manila  and  its  subnrbs. 

"Class  2. — *^.000  for  the  transaction  of  sucli  business  in  any  of  the  following 
towns:  Malabon,  Navotas  <Rizal),  Hollo,  Jaro,  Molo  {Hollo),  Cebu  (the  capi- 
tal), Cavite  (the  capital),  Dagapan  (Pangasinau),  Sorsogon  (Sorsogon), 
Batangas,  bipa  (Bataugas),  Nueva  Caceres  (Anibos  Camarines),  San  Fer- 
nando (Pampanga),  and  other  towns  of  over  30,000  Inbabltants. 

"Class  3. — ?^1,000  for  the  transaction  of  such  bnsiness  in  any  of  the  following 
towns:  Tayabas  (the  capital),  Llngayen  (Pangaslnan),  Catbalogan  (Samar), 
Capiz  (the  capital),  Albay,  Legaapi,  Tabaco  (Albay).  Santa  Cruz  (r,aguna), 
Tacloban  (Leyte),  Vigan  (Iloeoa  Snr),  San  Isidro  (Nueva  Ecija),  Ilagan  (Isa- 
bela),  Bacolod,  Silay  (Negros),  Tugu^arao,  AparrI  (Cagayan),  Guagua  (Pam- 
panga) Zamboanga  (the  capital),  and  towns  of  from  15.000  to  30,000  inhabi- 
tants. 

"Class  4- — PSOO  for  the  transaction  of  such  business  In  any  town  not  included 
in  classes  1,  2,  or  3. 

"  That  engaging  in  any  such  business  without  the  prepayment  of  this  license 
tax  is  made  a  (.riminal  ofEense  by  the  provisions  of  act  No.  1045,  the  puni-sh- 
ojent  of  which  is,  in  addition  to  the  payment  of  the  license  tax,  a  line  not  to 
exceed  an  amount  ernial  to  10  per  cent  of  such  tas.  Bach  s^arate  transaction 
in  local  currency  contrary  to  law  constitutes  a  separate  offense,  and  subjects 
the  offender  to  an  additional  fine.  That  petty  traders  and  ijoor  people  who 
transact  such  business  without  baying  paid  the  license  tax  thereon,  becanse  of 
Ignorance  of  their  duty  to  pay  such  license  tax,  shall  be  subject  to  the  payment 
only  of  the  fine,  and  in  such  case  the  amount  of  the  fine,  for  the  first  offense  in 
each  case,  shall  not  exceed  flO,  Philippine  currencj-.  and  costs. 

"4.  That  all  persons,  firms,  or  corporations  purchasing  local  currency  with 
the  sole  purpose  and  effect  of  promptly  shipping  such  local  currency  out  of  the 
Philippine  Islands  are  exempted  from  the  payment  of  the  license  taxes  above 
mentioned  But  every  such  person  firm,  or  corporation,  prior  to  engaging  in 
such  purchase  of  local  currency,  shall  file  with  the  collector  of  internal  revenue 
a  sworn  statement  as  to  b)s  intention  of  engaging  in  the  purchase  of  such  local 
currency  for  the  purpose  of  its  shipment  out  of  the  I'hilippme  Islands  and  shall 
obtain  from  the  collector  of  Internal  revenue  written  permission  to  engage  in 
Buch  business  witbont  the  payment  of  said  license  taxes. 

"  5,  That  every  check,  note,  draft,  bond,  bill  of  exchange,  and  every  contract 
whatsoever,  payable  wholly  or  in  part  in  local  currency  and  drawn  or  made  or 
transferred  or  indorsed  on  or  subsequent  to  October  1,  190*,  should  bear  upon 
Its  face  an  interna! -revenue  stamp  or  stamps  of  a  face  value  in  Philippine  cur- 
rency equal  to  the  amounts  hereinafter  provided,  said  stamp  or  stamps  to  he 
properly  canceled  at  the  time  of  the  signing,  transfer,  or  indorsement  of  said 
cheek,  note,  draft,  bond,  bill  of  exchange,  or  contract,  as  follows : 

"(a).  An  ad  valorem  rate  of  1  per  cent  levied  in  Philippine  currency  upon  the 
face  value  in  local  currency  of  each  aforementioned  instrument  drawn  or  made 
during  the  month  of  October,  1004. 

"(b)  An  ad  valorem  rate  of  2  per  cent  levied  In  Philippine  currency  upon  the 
face  value  in  local  currency  of  each  aforementioned  instrument  drawn  or  made 
during  the  month  of  November,  10(M. 

"(ci  An  advalorem  rate  of  3  per  cent  levied  in  Philippine  currency  upon  the 
face  value  in  local  currency  of  each  aforementioned  instrument  drawn  or  made 
daring  the  month  of  December,  1904. 

"(d)  An  ad  valorem  rate  of  5  per  cent  levied  In  Philippine  currency  upon  the 
face  value  In  local  currency  of  each  aforementioned  instrument  drawn  or  made 
subsequent  to  December  31,  1904. 

"  6.  That  a  tax  of  1  per  cent  per  month  in  Philippine  currency  Is  impirseil 
upon  the  average  daily  balance  of  each  deposit  of  local  currency  held  after 
December  31,  1904,  by  any  bank,  corporation,  or  individual  receiving  deposits 
held  for  the  purpose  of  keeping  funds  for  the  payment  at  a  future  date  of  a  bona 
fide  specific  local -currency  obligation  reduced  to  writing  prior  to  October  1, 
1904,  and  which  have  been  exempted  by  express  permission  In  writing  by  the 
secretary  of  finance  and  justice  and  have  been  registered  with  the  colte'^r  of 
internal  revenue  prior  to  December  31,  1904. 
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"  7.  That  this  office  will,  on  and  after  January  1,  1905,  enforce  a  strict  com- 
pliance with  all  of  the  provisions  of  law  above  enumerated  through  the  internal- 
revenue  officers  of  this  bureau.  That  by  '  internal-revenue  officers '  as  used  In 
this  notice  shall  be  understood  all  internal-revenue  agents  of  Uiis  bureau,  all 
provincial  treasurers  £ind  their  authorized  deputies,  and.  in  the  city  of  Manila, 
the  city  assessor  and  collector  and  his  authorized  deputies.  The  necessary  in- 
structions have  been  issued  to  the  city  assessor  and  collector  of  Manila  and  to 
in  the  collection  of  the  unpaid  license  taxes,  the  unpaid  stamp  taxes  on  instra- 
all  provincial  treasurers  r^arding  the  method  of  procedure  they  are  to  follow 
ments.  and  of  the  fines  Imposed  by  act  No.  1045  on  persons,  firms,  and  eorjiora- 
tions  engaged  in  illegal  transactions  In  local  currency,  or  who  may  have  failed 
to  affix  internal-revenue  stamps  to  any  written  Instruments  made  subject  thereto 
at  the  time  of  the  Issue,  transfer,  or  indorsement  of  any  such  instruments  by 
any  such  person,  firm,  or  corporation. 

"8.  Tliat  persons.  Arms,  or  corporations  who  take  out  the  license  provided  in 
section  11  of  act  No.  1045,  authorizing  them  to  er^age  in  transactions  in  local 
currency,  on  and  after  January  1,  1905,  will  also  be  required  to  pay.  In  addition 
to  such  license  taxes,  the  taxes  imposed  in  section  139  of  act  No.  1189  of  the 
Philippine  Commission,  known  as  '  the  internal-revenue  law  of  1904,'  at  the 
rate  of  one-third  of  1  per  cent  of  the  value  in  Philippine  currency  of  all  local 
currency  used  by  them  In  the  transaetion  of  the  business  for  which  such  license 
is  issued. 

"  JNO.    S.   HOBD, 

"  Collector  o{  Internal  Revenue." 

Registered  contracts,  etc, — Prior  to  October  1,  1904,  there  were  registered  in 
this  oSice,  under  the  provisions  of  section  9  of  act  No.  1045,  accounts,  notes, 
leases,  bonds.  Insurance  policies,  and  other  contracts  reduced  to  writing,  payable 
in  local  currency,  amounting  to  the  sum  of  ?6,081,667.12.  The  foregoing  repre- 
sents those  written  contracts  which  the  parties  thereto  were  unable  to  reduce  to 
local  currency  prior  to  the  date  fixed ;  however,  the  above  were  soon  changed  to 
Philippine  eurreney,  and  before  the  end  of  the  fiscal  year  ended  June  30,  1905, 
practically  the  whole  number  had  been  changed.  While  certain  of  the  con- 
tracts above  named  were  settled  In  the  various  courts,  there  is  not  a  ease 
reported  to  this  office  in  which  the  parties  thereto  were  unable  to  make  a  settle- 
ment of  the  consideration  out  of  court,  or  that  the  fact  that  there  had  been  a 
change  In  the  currency  had  caused  the  settlement  to  be  taken  Inte  court  While 
many  of  said  contracts  were  paid  In  local  currency,  the  majority  were  settled 
upon  a  Philippine  currency  basis,  by  the  parties  thereto  accepting  the  value  of 
the  two  currencies  as  estimated  by  the  insular  treasurer  and  bankers  of  the  city 
of  Manila. 

liegMered  purchasers  of  local  currency  for  export. — During  the  month  of 
January,  1905,  this  office  registered  the  names  of  thirty-eight  persons  or  firms  in 
the  Philippine  Islands  (other  tlian  bankers)  who  declared  their  intention  to  pur- 
chase local  currency  with  Philippine  currency  for  the  purpose  of  Its  export  or 
sale  to  the  government  All  of  said  persons  or  firms  were  required  to  procure  a 
license  under  the  provisions  of  paragraph  1  of  section  144  of  act  No.  1189. 
Twenty-two  of  said  licenses  were  for  business  to  be  done  in  the  city  of  Manila 
and  the  remainder  for  the  provinces.  All  were  required  to  file  a  sworn  statement 
promising  strict  compliance  with  all  the  provisions  of  act  No.  1045,  and  render 
reports  to  tlils  office  of  their  transactions  in  local  currency. 

Prosecutions. — On  November  8,  1904,  this  office  caused  the  arrest  of  one  person 
for  violating  paragraph  1,  section  6,  of  act  No.  1045 ;  said  defendant  was  fined 
5*75.  During  1905  two  persons  were  prosecuted  for  violating  section  11  of  said 
act ;  one  was  acquitted  and  the  other  paid  a  fine  of  ^500. 

Exportation  of  old  coirts. — The  following  Is  taken  from  tlie  record  kept  In  this 
office  of  the  value  of  the  local  currency  exported  commercially  since  the  passage 
of  act  No.  1045 : 

During  the  fiscal  year  ending  June  30,  1905 P4, 144,360 

Six  months  ending  December  31,  1905 162,  Jia 

Three  months  ending  March  31,  1906 117, 240 

Three  months  ending  June  30,  1906 82,114 

The  above  does  not  Include  Mexican  currency  exported  by  the  government  for 
recoinage.  It  is  evident  that  those  who  had  been  hoarding  their  old  coins  for 
purposes  of  speculation  are  gradually  letting  them  go.    The  sharp  drop  In  the 
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value  of  tbe  coins  exported  from  quarter  to  quarter  iMicates  that  tbey  will 
soon  be  entirely  withdrawn  to  other  countries.  The  present  rate  of  exportation 
of  these  coIds  commerclallj  is  less  than  an  average  of  Pl.OOO  per  day. 

Enforcement  of  the  low. — Reports  were  frequently  received  In  this  office  of  the 
use  of  local  currenty  throughout  the  islands  daring  all  of  the  palcnd<ir  year 
1905,  but  tbe  Investigations  whkh  were  promptly  made  proved  In  each  ciae  that 
such  reports  were  false,  or  that  some  small  dealer  had  accepted  a  few  of  the  old 
copper  coins  in  trade,  and  when  detected  »  ould  Immediately  exchange  such  oolns 
for  PblHppIne  currency,  and  upon  sworn  promi&es  not  to  again  make  use  of 
the  old  currency  would  not  be  prosecuted 

During  the  past  six  months  the  reports  of  all  internal  revenue  agents  and 
officers  have  been  that  no  local  turrency  Is  being  need  in  trade  in  their  reipec 
ti\e  districts  The  new  Philippine  currency  la  flowing  smoothie  In  ill  channels 
of  trade  even  in  tbe  most  lufllgnlflcant  commercial  transaction  In  the  most 
remote  municipalities  and  barrios  In  these  Islands 

I     EEDEMPTION   AND  DE9TKOCTI0N   OF  OLD    SPANISH   STAMPS 

BxecutUe  Order  No  9,  dated  February  13,  1905,  is  as  follows 
"  Pursuant  to  the  recommendation  of  the  collector  of  Internal  reventip  and 
the  auditor  for  the  Pbllippine  Islands,  the  eity  ai-sessor  and  collector  of  the  citj 
of  Manila  is  hereby  authorized  and  directed  to  redeem  all  internal  revenue 
etnmpa  sold  prior  to  January  fltst  nineteen  hundred  and  fiie  under  the  pro- 
visions of  the  royal  decree  of  Spain  dated  May  sixteenth,  eighteen  hundred  and 
eighty  six,  and  now  in  the  hands  of  tbe  puhllc  unu&ed 

"  Said  stamps  shall  be  redeemed  by  the  exchange  In  equal  money  ^ilue  of  the 
new  series,  if  presented  to  the  city  assessor  and  collector  of  tlie  city  of  Manila. 
or  to  any  provincial  treasurer,  prior  to  May  first,  nineteen  bundred  and  five, 
and  the  redemption  (hereof  shall  be  in  accordance  with  such  regulations  as  ma\ 
be  prescribed  by  the  city  assessor  and  collector  and  approved  by  the  collector  of 
Internal  revenue  and  by  the  auditor  for  the  Pbillppine  Islands. 

"  Luke  E.  Wkioht, 
"  Qovernor-Qeneral." 

Pursuant  to  these  Instructions  the  assessor  and  collector  of  the  city  of  Manila 
was  directed  to  call  on  the  holders  in  Manila  of  tbe  old  series  of  Spanish  docu- 
mentary stamps  to  surrender  to  him  all  such  stamps  and  to  receive  in  lieu 
therof  equivalent  values  of  documentary  stamps  of  the  new  series  printed  under 
the  provisions  of  act  No.  1189,  the  internal-reyenue  law.  Simultaneously  in- 
structions were  issued  from  (his  office  to  all  provincial  treasurers  to  redeem  in 
a  similar  manner  all  such  old-series  stamps  found  in  their  respective  districts, 
to  send  all  such  redeemed  stamps  (o  the  assessor  and  collector  of  the  city  of 
Manila,  and  to  receive  from  him  equivalent  values  of  stamjK  of  the  new  series. 

This  office  furnished  the  assessor  and  collector  from  time  to  time,  on  requi- 
sitions, sufficient  stamps  to  make  the  redemptions  in  Manila  and  to  replace  the 
stamps  used  by  provincial  treasurers  to  redeem  stamps  in  their  districts.  May 
1, 1905,  was  the  date  set  in  Executive  Order  No.  9  when  the  redemption  of  these 
oid'Serles  stamps  could  no  longer  be  made.  A  few  requests  have  come  In  since 
that  date  requesting  the  redemption  of  old  stamps,  but  the  values  held  were  In 
ail  cases  quite  small.  The  executive  secretary  had  meanwhile  appointed  a  com- 
mittee of  three  persons  as  a  "  special  Inspection  committee  for  the  pui-pose  of 
supervising  the  destruction,  by  burning,  and  reporting  upon  from  time  to  time 
of  certain  unused  obsolete  internal-revenue  stamps  and  stamped  paper  now 
being  turned  In  to  the  city  assessor  and  collector  by  provincial  treasurers  "  and 
by  Buruflry  other  persons  In  the  city  of  Manila  for  redemption.  And  as  further 
amended  "  so  as  to  permit  of  the  destrucdon  of  the  '  mother  stone '  and  the 
electrotjTie  plates  and  recommendation  as  to  tbe  disposition  of  the  stamped 
paper.  Further,  to  count,  verify,  give  the  denomination  and  face  value  of  all 
old  obsolete  stamps  and  s(anip«i  paper  of  (he  series  used  prior  to  January  1. 
1905,  now  held  In  stock  by  Mr.  A.  W.  Hastings,  city  assessor  and  collector, 
Manila,  P.  I.,  and  for  which  he  is  accountable."  Said  committee  on  June  21, 
1905,  reported  that  they  had  counted  all  of  the  old-series  stamps  redeemed  and 
held  by  the  assessor  and  collector  of  tbe  city  of  Manila,  and  of  all  old  stamps 
and  stamped  irnper  hold  by  him  In  stock,  and  that  the  committee  witnessed  the 
burning  of  all  said  stamps  and  stamped  paper,  and  had  absolutely  destroyed  the 
"  mother  stone "  and  electrotype  plates  used  in  the  printing  of  said  old-series 
stamps  and  stamp  paper. 


,  Google 


EEPOBT   OP   THE    COLLECTOE   OF   INTEENAL   EEVENUE.  105 

■  iiid  LOlle<.tor  (f  tUe  cltv  of  Manlli  rpportel  ah 

"The  Collector  of  Intebnal  Reienie 

Manila    I    I 

"  Sib  I  ha\e  the  honor  to  Inclose  lieienith  one  copj  of  the  approved  report 
of  the  Inspection  comnjittee  oomened  under  Executive  jrdtr  dated  May  iS 
1SK>5,  as  amended  bj  order  dated  June  ->  lfi05  determinii  g  the  disposition  of 
c-ertalu  internil  revenue  stamps  etc  property  of  the  insular  go^eml^ent  and 
for  which  I  was  accountable 

"And  to  request  that  von  issue  to  me  the  following  doeumentarv  stamps  of 
the  new  Issue  to  replace  tljose  of  the  old  iB-.ue  which  are  shown  hv  the  report 
to  have  been  exchanged  for  the  pro\lnaal  titJbuier  tnd  sundry  iiefjus  liz 

39,381   at  2  oentavos  WiV  t2 

50.000  at  4  centavos  2  OOO  00 

5,000,  at  10  centa*  os  500  00 

7,500,  at  20  centavoe 1,500.00 


"  Very  respectfully, 


Complvlne  with  this  request  docomentarv  stiniis  of  the  nen  series  were 
issued  h\  this  office  to  the  city  assebsor  and  collector  In  the  imount  given  above 
and  a  credit  was  given  to  the  iccount  of  the  collector  of  internal  revenue  on 
the  insular  auditor  s  books  for  an  equal  amount  Inasmuch  is  the  stamps  thus 
issued  did  not  lepresent  ta\  ccllections  but  were  used  exclusively  to  redeem 
stiinips  of  the  old  ser  es  lendered  obsolete  by  the  provisions  cf  iLt  No  llbO 


Buring  the  fiscal  >eiir  for  wh  th  this  report  is  mide  the  resprnsibilities  of 
this  bureau  haic  teen  increased  bv  varlius  acts  of  the  Philippine  Commission 
and  eveciitiie  orders  of  the  governor  general  Vet  No  1407  the  reoi^anization 
act  Imposed  on  this  bureau  since  October  IWS  the  assessment  and  collection 
of  the  taxes  on  torest  products  which  prior  thereto  had  been  the  work  of  ttie 
direftor  of  forestry  and  ilnce  January  1  IWG  the  assessment  and  collection  of 
the  municipal  taxes  with  which  up  to  that  time  the  assessor  and  collector  of  the 
city  of  Manila  had  been  charged  On  April  1  1906  this  bureau  «as  charged 
with  the  enforcement  of  the  opium  Itw  act  No  14bl  and  with  the  assessment 
and  collection  of  the  taxes  Impoied  therein  and  ilso  with  the  collection  of  the 
San  Laznro  estate  rentils  formerly  ccllected  bv  the  director  of  linds 

Hiwever  our  facilities  for  doing  the  regular  Internal  revenue  worli  of  this 
bureau  and  also  the  additional  work  Imposed  on  os  have  also  been  increased 
during  the  last  fiscal  year,  and  especially  through  the  more  liberal  allowance  for 
expenditures  provided  by  the  Philippine  Commission  for  the  current  fiscal  year. 
During  the  month  of  March  of  this  year  the  old  bureau  quarters  were  abandoned 
and  the  entire  office  force  was  more  comfortably  Installed  in  the  building 
formerly  occupied  by  the  assessor  and  collector  of  the  city  of  Manila.  Mean- 
while this  building,  known  as  "  La  Hacienda  "  under  the  Spanish  r^ime,  had 
been  thoroughly  revamped  and  In  part  reconstructed,  and  the  employees  of  what 
had  formerly  been  the  city  assessor  and  collector's  office  were  merged  in  the 
bureau  of  internal  revenue  and  were  given  space  In  the  same  building.  The 
entire  lower  floor  of  the  north  wing  of  the  building,. formerly  dark,  damp  case- 
mates, was  reconstructed  and  converted  Into  well-lighted  and  ventilated  ofBce 
quarters.  The  cashier  and  his  entire  force  of  tellers,  stamp  and  cedula  sellers, 
and  tax  collectors  were  instnlled  in  these  new  quarters,  and  the  tax-paying 
public  of  Manila  Is  now  being  attended  to  more  promptly  and  more  satisfactorily 
than  was  possible  under  the  old  arrangements  in  this  building.  The  merging  of 
the  two  office  forces  in  one  building  has  also  resulted  in  a  marked  economy  of 
effort  and  time  in  the  elimination  of  all  duplication  of  work  and  has  already 
made  it  possible  to  drop  about  thirty  clerks  from  the  rolls.  The  saying  to  the 
city  of  Manila  has  been  over  TOO.OOO  In  the  cost  of  assessing  and  collecting  its 
taxes  during  the  last  fiscal  year.    Still  farther  economies  are  contemplated.    The 
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office  force  of  this  bureaa  ia  composed  almost  entirely  of  Filipinos  the  \merlean 
clerks  constltntlnR  but  a  very  small  minority  As  the  Filipinos  deraocttrate 
aptitude  the}  lie  being  promoted  to  more  reBponsible  po'tition'?  Th  s  will  con 
tlmie  to  be  the  polm  of  this  office  m  future 

In  the  field  worli  of  asBeseing  and  cdlet-ting  the  various  tixe«  enforcii^  the 
various  laws  and  deteoting  and  reporting,  cases  of  fraud  and  delinQuentlea 
there  has  also  bem  a  marked  imprjvenment  during  the  flscal  year  for  which 
this  rep>rt  Is  made  Since  the  office  of  the  executive  secretary  has  taken  ever 
the  management  of  the  officer  of  the  various  proviniial  trcasiireis  there  has 
1>pen  a  decided  Improvement  in  the  personnel  of  those  offices  and  many  other 
changes  for  the  better  have  been  Introduced  within  the  last  few  months  har 
fflonv  and  cooperation  on  the  part  of  provincial  offlcKls  with  this  office  In  its 
endeaiorn  to  enforce  the  internal  revenue  and  other  laws  is  new  the  rule  where 
a  year  ago  it  was  the  exception  Ttie  quailtj  of  the  foroe  of  internal  revenue 
agents  has  also  been  improved  through  resignations  voluntary  or  bj  request,  of 
a  number  of  the  undesirable  or  unadaptable  incumbents  Under  the  authority  of 
the  increased  appropriation  for  this  bureiu  for  the  current  flscal  year  an  addl 
tionil  number  of  agents  will  be  appointed  and  the*  are  now  ijeing  selected 
from  a  large  list  of  applicants  Three  speedy  light  draft  naptha  launehe'i  have 
lately  been  purchased  and  after  complete  teats  are  found  to  be  satisfactorj  for 
the  purpose  for  which  they  were  intended — 1  e  for  patrolling  the  nipa  iwamps 
and  detecting  evasions  of  the  law  on  the  part  of  distillers  and  other  would  he 
defrauders  of  the  revenue  Two  more  *f  these  launches  will  be  ordered  and 
detailed  to  this  work 

The  entire  situation  is  now  well  in  hand  and  bona  fide  responsible  ta^pajers 
will  soon  have  n>  cause  to  complain  that  the  government  does  njt  afford  them 
ample  protei.tlon  against  competlttrs  endeavoring  to  sell  nontax  paid  gitds 
The  forecasts  made  from  time  to  time  during  the  last  two  years  bv  this  office 
have  been  more  than  verified  Oui  pereeutige  cost  for  collection  is  as  small 
as  it  Is  in  most  other  parts  of  the  world  where  similar  conditions  esist — 
smaller  in  fact  than  it  is  in  most  The  Internal  revenue  ti^  lurden  in  these 
islands  is  now  more  evenly  and  more  equitably  distributed  than  it  has  been 
under  any  of  the  schemes  of  taxation  obtaining  in  the  past.  The  various  add! 
tional  duties  which  by  statute  have  devolved  on  this  buretu  since  its  creation 
two  years  since  have  all  been  promptly  assimilated  It  is  for  these  reasons  that 
we  look  forward  with  confidence  in  our  abilitv  to  properly  dischaige  the  addi 
tional  duties  which  the  Philippine  Commission  has  recently  seen  fit  t>  impose 
on  this  bureau  in  act  No  1519  establishing  metric  standards  as  the  future 
system  of  weights  and  measures  in  these  islands 

Eeepettfullv  submitted 

John  S    Hobd 
Colltctor  vf  Internal  Revenue 
FvOffiL  o  IssMsor  ani  CoUecijr  for  the  Oity  of  Manila 

Hon,  Henry  C.  Ide, 

Secretary  of  Finance  and  Justice,  Mmtila,  I'.  I. 
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Appendix  A. 

Statument  of  reported  collections  under  act  No.  1189.  July.  1906. 

Alcohol  and  tobacco  products : 

Distilled  spirits flI8,885.49 

Fermented   liquors 8,850.00 

Manufactured  tobacco 7,715.97 

Cigars 14,586.44 

Cigarettes ^-  192, 844.  64 

Matches — 

Domestic 13, 300.  00 

Imported _■ 8,  H(W,  84 

?^:tM,  543.  38 

LlceDsea ; 

Dealers  in  alcohol  atid  tobacco  products — 

Brewers  

Distillers                                    1,798.00 

Kectiflers                                    1,740.00 

Retail  dealers  In  liijuors          5,309.17 

Rptall     vino     dealers             11.508.80 

Wholesale  liquor  dealers        8,930.00 

Retail  dealers  in  fermeoted  liquors 4,350.00 

Wholesale  dealers  in  fermented  liquors 1, 395. 00 

Dealers  in  manufactured  tobacco 18,291.67 

Manufacturers  of  tolwcco        305.00 

Manufacturers  of  cigars  and  cigarettes 806. 00 

Peddlers  of  taxable  artiile^ 024.00 

— ■ 55. 35T.  64 

Busine&s — ■ 

Meriiiant-4                                      175.351.89 

Manufacturers                              15. 145. 93 

Common  larriers                       1,627.60 

192,  125. 42 

Occupitions — 

StoclibroLers  460. 00 

Real  estate  brokers  2,440.00 

Custom  house  biolteis 500.00 

Pimnbrokers  900.00 

Proprietors  of  theaters  etc    19,604.20 

Proprietors  of  Circuses  etc      

Proprietors  of  billiard  rooms 1. 164. 18 

Lawjers   etc  7,334.00 

Photographers   etc  595. 00 

Veterinarians  etc  765.00 

Owners  of  race  track  810.00 

34, 572,  38 

Mines  and  mining  concessions 20.29 

. 20.29 

Banks  and  bunkers  60,885.40 

— — — 80,  885.  40 

Insurince   (ompanle'i  323.98 

— — — 323.  08 

Forest  prodnnts  _ _ 005,26 

065. 26 

Docuraentar\  stamiis  13, 365. 64 

■-        13, 365.  64 

Ledula',  04,329.00 

— — 64, 329. 00 

Mistetlineous  _..  79. 68 

— 79. 08 

Total 786.208.07 
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Appendis  B. 

Statemvnt  of  r,Uy  of  Manila  taxoi  collected  during  July,  J90G. 

Land  tax — 

1902 f3.y2 

1903 sea.  52 

1904 1,754.05 

1905 3.  am.  (!7 

190e II.  185.  51 

— ■ ^17,371.77 

Matadero  receipts 14,  259.  8T 

Market  receipts 20,90(101 


Liquor... 


Entertainment 90.00 

Peddlers' 1. 170.  50 

Vehicle 1,  5!(2.  00 

Dog _  121.99 

— 18.  112. 49 

Live  stock  registration 41.20 

Lire  stock  transfers 12.00 

53. 20 

Vehicle  equipment 127.  00 

Rents,  city  property 1, 287. 31 

Mimlcipul  court  receipts,. 4,521.23 

Pail  system 4. 8T0.  42 

Vault  cleaning 12,940.00 

Weights  and  measures 243. 10 

Bnilding  permits 1,  301.  34 

Boiler  Inspections 238.00 

Water  rents 54, 070. 74 

Bureau  of  health 1.  532.  30 

Justice  of  peace  fees                                                    454. 30 

SberltTs  fees                                                                  1,177.87 

cm  eleetrlclin                                                              464.40 

Pound  receipts                                                              319.30 

Miscellaneoas                                                                 _ 847.01 

Per^ntage  ta^   Manila  BICLtric  Railroid  and  Light  Company 3, 114.  85 

Sales  of  city  land                                                         423. 14 

Seiretary  of  munkipal  board                                     19.50 

Cementerlo  del  Norte                                                    1,452.50 

Trauspoitatlun  ff  n  eit                                                7G1. 04 

Total 160.8(38.69 
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Appendix  C. 
Collectityna  made  during  the  iiMnth  of  July.  1S06. 

[Opium  law  (act  No.  1461,  rblUppine  Commleslon),] 

Keffistratlon  certificates P8,  TfiO.  00 

Wholesale  dealers'  lii^enses 6,  750.  80 

Retail  dealers'  licenses 6, 301.  56 

Importers  of  opium 5,967.49 

Preparers  and  dealers 10.  751.01 

Wholesale  dealers 47.96 

Retail  dealers 174. 43 

Total 38.753.05 

Rentals  collected  daring  niontli  of  July,  1906  from  San  T^azaro  estate  (Kxecu- 
tive  Order  No.  15,  March  12,  1906),  ?4,303. 

Risumi  of  collections  made  during  thi;  month  iif  July.  1906. 

Internal-revenue   taxes P786,268.07 

Municipal  taxes,  city  oC  Manila 160,868.69 

Opium  tases — 38.753.05 

San  Lazaro  estate  rentals 4,303.00 

Grand  total 990,132,81 
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SEPOaT  OF  THE   MUNICIPAL  BOAED  OF  THE  GIT'S   OF  MANILA. 

Municipal  Board,  City  of  Manila, 

MoMila.  P.  I.,  August  27, 1906. 
Sir:  In  compliance  with  the  provisions  of  tlie  charter  of  the  city  of  Manila, 
the  municipal  board  hereby  submits  the  fifth  nnnual  report  of  the  operations 
of  the  government  of  the  uity  for  the  fiscal  year  ending  June  30, 1906. 
Respectfully  suhmitted. 

Feijx  M.  Roxas, 

President. 
For  P.  G.  McDonnell, 
Miot:rEL  Vela  SCO. 

ROBT.  G,  DiECK, 

A.  W.  Hastings, 

MemBerg. 
The  Secbetaby  of  FIkascb  and  Jchtfoe, 

Manila,  P.  1. 


There  have  been  two  changes  in  the  personnel  of  the  board.  On  September  18, 
1905,  Mr.  Arsenio  Crua  Herrera  resigned  the  presidency,  and  on  September  19 
Mr.  Felix  M.  Roxas,  formerly  judge  of  the  court  of  customs  appeals,  was  ap- 
pointed to  fill  the  vacancy.  On  November  4  Mr.  C.  H.  Sleeper,  having  been 
appointed  director  of  lands,  resigned  his  position  as  a  member  of  the  hoard, 
and  Mr.  A.  W.  Hastings,  formerly  city  assessor  and  collector,  was  appointed  on 
November  14  to  fill  the  vacancy. 

By  resolution  of  November  21  the  hoard  reduced  Its  various  committees  from 
three  members  to  one  member,  and  in  pursuance  thereof  the  president  named  the 
following  committees,  which  have  remained  unclianged  ; 


Commltlee. 

Member. 

Committee. 

Member. 

Lftw 

EDKlneering  and  public  noits 

McDonnell 
Do 

«»•■■ 

minatton 

Hastidga 
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Two  hundred  and  nlnetr-nine  sessions  of  the  board  were  held  and  2,863 
different  Items  of  municipal  business  considered  and  acted  upon,  of  which  3fi 
were  referred  to  the  advisory  board  for  its  consideration  and  advice.  In  addi- 
tion to  these,  49  other  matters,  mainly  suggestions,  recommendations,  and  com- 
plaints, were  received  from  the  advisoiy  board  .and  given  doe  consideration. 
In  addition  to  the  large  number  of  routine  papers  submitted  for  approval— such 
as  requisitions  for  supplies  and  for  printing,  applications  for  licenses,  etc. — 
7,371  letters  were  received  and  8,764  formal  letters  sent. 

The  hoard  executed  24  leases,  entered  into  31  contracts,  and  passed  9  ordi- 
nances. Proposed  ordinances  to  the  number  of  6  are  under  consideration,  but 
definite  action  thereon  has  not  been  taken. 

Oidinances  enacted  T)y  the  municipal  board  during  the  flscal  pear  1U06. 

Object, 

■ndment  lo  No  15  provo  t  maishai  general  regolftting  the  sale  of  foud  ai 

Ing  places  o(  public  flmuaement  not  later  than  12  80  mldn^ht 

Amending  !So,  46,  monthly  reading  ol  water  meteis  b;  iospeetote 

Amendhig  No,  28,  toprerent  removal  o{  landmarks  etc 

KegulaUng  street  railwai  a  and  defining-  Iheir  obliaatlong  r 


lending  No.  78,  pennitproJeotlonsonBireelaoiSnie 
mendine  No,  42,  relating  to  pawnbrokeis 
n  ordinance  relatliiK  to  city  water  upplr 


Pk.I. 

of  "n 

Sept  11  19 

81119 

The  following  proposed  ordinancts  tie  under  ccnsideratlon  Plumbing  ordl 
nance;  r^ulating  the  use  and  repair  of  boiltrs,  engine'!  and  motors  amending 
No.  78,  building  code  reguiatinv  citv  water  supply  and  service  sanitdn  code 
licenses  and  permits 

On  August  17  tlie  contrait  between  the  citv  and  the  San  Juiii  de  Dios  Hos- 
pital for  the  care  and  treatment  of  the  indigent  sick  nas  divided  and  now 
instead  of  the  city  maintaining  100  beds  at  the  San  Juan  de  Oios  Hospital  as 
formerly,  but  50  are  maintained  there  and  another  50  maintained  at  St  Piul  s 
Hospital.  Under  these  two  contracts  the  indigent  sick  of  the  citj  are  cared  for 
at  a  cost  to  the  city  or  PI  40  per  day  for  each  patient 

A  contract  was  entered  into  4pril  27  with  the  Hospicio  de  San  Jo«e  under 
which  Juvenlle^ffenders  sentenced  by  the  municipal  court  and  by  the  courts  of 
flrat  Instance  are  cared  for  fed  clotted  and  instructed  to  their  ph\«i<.al  men 
tal,  and  moral  betterment  at  a  cost  to  the  city  of  TOiO  each  per  day  A 
department  of  this  institution  is  operated  as  a  reform  school  thna  supplying  a 
very  much  needed  munlLip^l  want  Ijists  of  those  sent  to  the  hospitals  and  to 
the  reform  school,  showing  in  detail  the  tost  to  the  citv  and  givmg  other  statis 
tical  information  respecting  city  patients  and  youthful  wrongdoers  are 
submitted. " 

Minors  sent  to  San  Jose  First  i.&'-e  sent  February  13  190b  sent  in  February, 
10;  March.  14;  April,  9,  May,  12,  June.  J— a  total  of  54.  at  a  total  cost  of 
P147R80  Number  of  males  49  females  5  total  54  Aierage  age  13  years 
4  months 

There  haiing  been  no  one  office  charged  particularly  with  the  dut\  ot  keeping 
the  records  of  the  large  nried  md  scattered  real  proierties  of  the  titv  the 
secretary  of  the  boird  was  directed  hv  resolution  of  June  27  to  prepire  a  list 
of  all  real  estate  of  the  city  with  ail  data  available  and  submit  the  same  to 
the  board.  This  work  his  been  completed  and  there  is  now  in  the  office  a  book 
showing  complete  statements  of  all  city  properties  with  their  reapectiie  assessed 
valuations  and  the  uses  to  which  they  are  iielng  put  together  with  a  plan  of 
each  plere  of  prtperty  gi\lng  the  dimensions  area  and  assessed  valuation 
The  lx»ok   like  all  the  other  recordti  of  the  office  !s  open  to  the  pubiit 

The  assessed  valuation  of  the  real  estate  owned  by  the  tity  Is  shown  to  be 

a  Statement  of  Indigent  sick  number  and  cost  is  on  file  In  the  W  ir  Department 
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44(te*sed  I  alualiott     f  city  property. 

Sclitol  department                                            ¥'iei,093.;« 

h  Ire  department                                                     217, 429.  22 

Police  department                                            46, 773.  t)2 

Sanitation  and  transportation,  mcludlng  city  stables,  crematories. 

etc                                                                  2S8.034.  IS 

Parks                                                                   3, 3T7, 699. 40 

Markets  and  matadeio                                     1, 113,  472. 15 

Engineering  depiitment  \nd  city  aho|  s        160,723,25 

For  adminiatratue  purpose  (city  hall)         154,248.00 

Bv  muDicipal  cemeteries                                   305,  70(i.  11. 

Inwiar  gcvemment                                         860,100.98 

United  States  Army                                         ^,418.00 

Rented 116, 020,  84 

Unoccupied - 515,557.  S3 

Total  vulue  of  real  property  l)elouglng  to  tlie  city 7,412,875.1(1 


It  was  no  unusual  slgbt  to  see  hundreds  of  city  laborers  standing  about  the 
city  hall  on  pay  days,  man.v  of  them  accompanied  by  wife  and  children,  waiting 
to  receive  their  monthly  wages.  Now  very  few  are  seen  there  for  that  puri'ose. 
and  why?  Because  the  dislnirRing  officer,  with  his  assistant,  goes  into  all  parts 
of  the  city  with  his  pay  rolls  and  money  bags  and  pays  the  laborer  at  his  place 
of  work. 

The  result  is  much  saving  of  time  and  expense  to  the  ctty  and  to  the  Indi- 
vidual and  his  family. 

The  disbursements  for  the  fiscal  year  1906  exceeded  those  of  any  previoua 
year,  aggregating  f^343,55424.  Of  the  alwve  amount  W,634,72814  was  foi- 
permanent  public  improvements  and  the  sum  of  ^33,335.98  represents  inter- 
department  transactions;  that  is,  the  earnings  of  one  department  of  the  city 
for  the  benefit  and  at  the  expense  of  some  other  department,  such  as  trans- 
portiatlon  service  and  worl;  done  at  the  city  shops.  The  actual  ordinary  ni" 
current  expenses  of  the  city  cover  the  balance  of  the  sum  disbursed  and  amount 
to  1*3,975,490.12.0 


DepBiimeut, 

-iS" 

Fiscal  year— 

laoa. 

1904,         ;        1906.         j         I'JOO. 

Municipal      liounl,      advisory 
board,  disboreliig:  office,  and 

fl24,lB8.W 
lis.  IDS.  4S 

,,iSS:S 

139;  438: 12 
354,698.34 

341.428.68 
2,  &1T,  881.94 

l'220,sa3.24 
1,979;  199. 35 

fesiiSiii^^fti;:; 

1.1B0.S93.99 

6,743.28 
l«3,014.4e 
1,204,894.23 
297,376.28 
705,738.02 

Police 

189,028.46 

1,118,182.48 

142.639.24 

■■III 

1,213;684.91 
87^  682.  as 

1.166;92o!s7 

B,  203,803. 18 

4,039,108.31 

6,276,187.63 

5,  M3, 274. 80 

a  The  following  statements  suhmltted  by  the  disbnrainc  officer  are  o 
Department :    Recapitulation    of    expendltnces    from    appropclHtloas ; 

eipend  t  tares  i   Monthly  salary  payments;   naily  v *■" '   " — 

care  of  city  prisoners  confined  in  Blllbld  prison, 

WAR  1906— VOL  9 8 
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Prior  to  the  fiscal  year  1905  the  annual  revenues  of  the  (■Ity  were  sufBeient  to 
not  only  meet  its  share  of  the  current  expenses  and  provide  liberally  for  public 
ImproTements,  but  were  also  sufficiently  large  to  show  at  the  end  of  each  year  a 
substantial  balance  to  carry  forward  to  the  next  year,  as  shown  by  the  follow- 
ing condensed  statement  of  receipts  and  expenditures : 


Year. 

Debit. 

a™.«. 

v„. 

Cr^di. 

A.O.... 

17. 5,  cujTe«™. 

1902 

BalacceJuueSO,  1W2 

cent  oi  withdrawals 

Balance  on   hand  Jul;  1, 

467,945.55 

1,&74.&3;.34 

1,574,537.34 

1,962,078.00 
204,937.62 

Balance  June  30, 1903 

Solance  June  30,  1904 

1,630,^4,78 
589,408.55 

Balance  on  hand  July  1, 

2,167,015.62 

2,167,016.52 

>». 

^■6,292,772.42' 
608, 710. 9» 

FMi.  o.rr^^. 

Collections  for  fiscal  year 

cent  o^rlJaS,  m  «2.^'. 
Balance  on  hand  July  1, 

1,586,474.89 

5,901,493.86 

5,901,483.85 

6,129,490,76 

2  890  B74  55 

cent  on  P5, 093, 729. 60 

Kelmbursement  by  bnreau 
oi  internal  revenue 

29,150.00 

Total 

5,129,490-76 

' 

"To  balance  due  gorernment  July  1, 1905,  P72,836,73. 

From  the  foregoing  statement  It  will  be  observed  that  the  expenditnres  for 
1905  exceeded  the  current  i-evenues  and  government  contribution  by  P^l,547.66 
and  left  a  deQcit  of  ^2,83^.73  to  be  brought  forward  in  place  of  the  usual  Bub- 
Btantlal  credit  balance.  So  It  may  with  reason  be  said  that  the  year  1906  marked 
the  beginning  of  a  new  condition  of  affairs  from  a  financial  standpoint  That  la 
to  say,  the  real  effect  of  the  new  internal-revenue  law  reducing  the  revenues  of 
the  city  ¥900,000  or  more  Is  for  the  first  time  fully  realized.  The  estimate  of 
revenues  for  1906,  based  upon  a  2  per  cent  tax  levy  on  real  estate  for  the 
calendar  years  1905  and  1906,  was  less  by  nearly  P200,000  than  for  1905  and  " 
P960,000  less  than  for  1904,  with  large  public  Improvements  under  way  that 
must  be  carried  on  to  completion. 

In  the  face  of  these  conditions,  the  board  reduced  the  estimates  covering 
ordinary  expenses  by  nearly  P2(X),000,  as  compared  with  the  amount  expended 
the  previous  year,  and  was  prepared  for  a  still  further  reduction  by  the  Com- 
mission. Consideration  by  the  Commission  of  the  budget  for  1906  was  unavoid- 
ably delayed  waiting  the  outcome  of  the  report  of  the  reorganization  committee 
of  the  Insular  government,  and  it  waa  not  until  December  15  that  the  city 
appropriation  was  determined.  From  July  1  to  December  15  (nearly  six 
months)  expenditures  continued  on  the  basis  of  the  appropriation  for  1905. 
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The  estimate  as  presented  to  the  Commission  calied  for  a  total  appropriation 
of  ^5,341,000,  not  Including  sewer  and  waterworks  ponatruction,  and  antici- 
pated an  overdraft  for  the  year  of  K!42,611.  This  reduction  was  baaed  upon 
estimated  collections,  ?3, 146,500,  transfer  from  sewer  and  waterworks  con- 
struction acconnt,  ¥359,889,  and  the  usual  30  per  cent  contributions  from  the 
Insular  government,  estimated  at  PI ,592,000. 

The  tax  upon  real  estate  Is  levied  by  the  calendar  year  and  is  payable  in 
two  Installments,  the  flr.st  on  or  before  June  30  and  the  second  on  or  before 
December  31.  Therefore,  in  calculating  the  revenues  for  a  given  fiscal  year 
a  part  of  two  calendar  years'  taxes  must  be  considered  in  estimating  the 
receipts  from  this  source. 

As  before  stated,  the  estimate  of  collections  was  based  upon  a  2  per  cent 
real  estate  tax  levy  for  1005  and  1906,  but  the  Commission,  before  taking  np 
for  consideration  the  expense  budget,  reduced,  by  act  No.  1420,  the  tax  levy  for 
the  calendar  year  1005  to  li  per  cent;  and  this  In  the  last  month  of  the  year 
in  which  the  tax  was  due.  The  prospective  revenues  were  thereby  reduced 
fS87,702  and  the  calculations  of  the  board  seriously  affected.  Other  Items 
amounting  to  ?102,000  were  also  stricken  from  the  estimate.  The  expense 
estimates  were  scaled  in  like  proportion,  with  the  result  that  act  No.  1421 
appropriated  the  sum  of  74,569,683,  autlcipatlng  about  the  same  deficit  as  did 
Uie  original  estimate. 

That  the  actual  deflclt,  as  shown  on  balance  sheet  given  below.  Is  so  much 
larger  than  was  contemplated  is  almost  wholly  attributable  to  the  following 
three  causes : 

(1)  The  debit  balance  at  the  beginning  of  the  year  was  larger  by  nearly 
P50,000  than  was  first  made  to  appear.  ■ 

(2)  The  collections  fell  short  of  the  amount  estimated  by  PITG.OOO. 

(3)  Extra  allowances: 

I-or  new  bridge PS,  972 

For  street  widening,  etc 31,757 

For  public  works,  act  No.  1222 _..  12,782 

For  Cuartel  Meisic 18,000 


Balance  sheet  June  SO.  1906  (.fiscal  vcar  i 


Debit. 

Azno^nt. 

c„„. 

i...... 

BiUaoce  due  gov. 

mmenl  July  1, 

T-72,83fi.73 

fi,879.25 

5,215.077.61 

111,796.73 

CollecUons: 

r2,4«6,7e0.10 

wmtfiaCttlyear 

2S»;335.98 

ountfleoal  year 

portation  fumlsbeii  insulur 

Dished  insular 
apply  on   pnr- 

111,796.78 

Bhflse  ol  coiTftl  e 

tion  iLcoourt  o(  lianeter  under 
set   No.    142i  -0  per  cent  of 

count  of  LuTieta  extension,  70 

132,011.05 

Seoreiary   munlpLpal  board,  lor- 
feit  by  San  Nicolas  Iron  Works 

Total 

a  5, 139, 090.  22 

'       ' 

e  brousbt  down,  Pf!17,749.0i 


included  Iq  the 
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The  sum  totjil  disbursed  during  tLe  fiscal  year  190C  as  appears  Iti 

tlie  foregoing  atateiueat,  Is *B,  201, 458.  76 

Deduct  depirtmentnl  transfers 233,335.98 

Leaves  the  net  expenditures 5,018,120.78 

Clftsslfled  as  follows: 

Permanent  public  iinprovenionts 1,  042, 680.  66 

Current  espenaes 3, 075, 490. 12 

Total 5,018,120.78 

Had  the  npproprintion  been  made  earlier  in  the  year  it  is  believed  a  much 
more  favorable  showing  could  now  be  made.  The  economies  that  otherwise 
would  have  extended  over  the  whole  year  were  necessarily  restricted  to  the 
half  year  following  the  date  oC  the  appropriation. 

Sewer  and  waterworks  account. 

Proceeds  of  snle  of  .i;i,flflO,OflO  gold  bonds  of  the  issue  of  June  3. 

1005,  at  $1.095(i2r>,  in  Philippine  curi-ency_-_ P2,  lOl,  250.  00 

Expended  fiicil  year — 

1905  ^.  743.  2S 

1906  502, 097. 48 

Tot  il  expended  to  Tune  30,  100(1 507, 840.  76 

Bilance  on  hand  June  30.  1006 1,  593. 400.  24 

A  large  share  of  this  fund  has  been  kept  on  deposit  In  New  York  at  4  i>er 
cent  interest 

Act  No  1323  of  the  Philippine  Commission  authorized  the  Issue  by  the  city 
of  Manda  of  $4000000  of  thirty-year  4  per  cent  nontaxable  gold  bonds  for  the 
purpose  of  conitructing  sewers  and  furnishing  the  city  with  an  adequate  supply 
of  water  $10000»XI  of  said  bonds,  as  shown  in  the  above  •stntenient.  have 
already  been  issued  and  f-jld  at  a  handsome  premium,  $2,000,000  will  be  i's^ued 
Taouary  2  1007  and  the  balance  January  2,  1908,  as  provided  by  said  act 
No  132a 

Real  estate  bPlommj  to  the  city  of  Manila  June  SO,  190S,  listed  by  districts. 

Ermlta *^1,497.446 

Malate 224. 426 

Pace 200,  405 

Pandacan 7,  443 

Santa  Ann 5.36 

Total 5,506,057 


Nonexpendable  personal  prupcrly  belonging  to  tlir  cilii  nf  Manila  June  SO,  WHO. 
as  invoiced  and  reported  by  the  chiefs  of  departments. 


f^l,  364. 173 

361. 578 

869,424 

434.140 

Quiapo 

100,033 

San  Miguel 

Sampaloc 

155, 368 

Tondo 

Municipal  hoird 
Disbursing  officer  of   mu 

nicipal  board 
Engineering     and     publk 

works 

Fire 

issessmeul  ind*.ol lections 


403, 272.  78 

182, 128.  78 

350, 026. 54 

6,  S41.  40 


Schools T-lOa,!] 

Law  department 29.'2 

Sanitation  and  trans|ior- 

tation- ,'-.29,2 

Total 1,688,  U 
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Assets  of  the  city  of  Manila. 

Ileal  estate,  as  per  above  statement ?5, 56G,  057. 00 

Personal  property 1, 088, 20a.  53 

Accrued  interest  on  money  deposited  In  New  York,  estimated  at-  50, 000. 00 

Internal-revenue  dividend  for  first  quarter  of  1806,  eatimated  at_  47, 000. 00 

Insular  government  for  jwUce  service  not  yet  adjusted 277, 550. 00 

Interna l-ve venue  departmeut  for  refunds  to  distillers  errone- 
ously plinrged  city— 


1  cstiite  subject  ti>  taxation  witbin  tbe  city  of 

Lh1y:iitie.i  of  the,  city  of  Manila  June  30,  1906. 

Water  and  sewer  bonds  issue  of  June  1,  1905,  under  act  No.  1323.  ?2,  000,  000. 00 
Balance  due  insular  goveriinieut  on  account  of  pui'cbase  of  trans- 
portation equipment  and  corral 10(!.569,  24 

Due  Insular  government  ou  account  of  Luneta  extension 182, 014, 05 

Due  insular  government  on  general  account 047, 749, 05 

Total 2, 936, 332.  34 

70  per  cent  of  unexpended  balances  of  appropriations  fiscal  year 
1006  aud  previous  years  (contingent) 193,951.44 

EHTlUiTES,   BTC,    FISCAL    YHiB    1907. 

Tbe  estimated  current  or  ordinary  expenses  for  tbe  ensuing  year,  as 
I>er  estimates  already  In  the  liands  of  tbe  honorable  Commission, 
totalize  In  round  figures ?3, 500, 000 

To  tbis  amount  should  be  added  to  provide  for  sinking  fund  and  in- 
terest on  bonds,  already  appropriated 158,740 

Also,  first  annual  payment  on  Luneta  extension 35,000 


Total 3.693,740 

A  sum  well  within  what  we  believe  to  be  a  conservative  estimate  of  the  city's 
revenues  for  tbe  coming  year,  including,  of  coui'se.  the  30  iter  cent  contribution 
by  the  Insular  government  and  less  for  current  expenses  by  ?475,000  than  was 
appropriated  last  year  for  the  same. 

We  believe  that  the  revenues  will  also  provide  for  a  substantial  reduction 
of  the  present  deficit,  with  expenses  on  above  basis. 

It  will  be  observed  that  tbe  above  estimate  makes  no  provision  tor  permanent 
public  Improvements,  a  fact  that  is  much  to  be  r^retted.  That  public  works 
that  Inure  to  the  permanent  benefit  of  the  city  should  go  on,  we  are  In  hear^ 
accord.  Tbe  city  must  not  stand  still  in  this  respect.  Public  improvements 
necessary  to  making  Manila  an  up-to-date  and  attractive  city  should  go  steadily 
but  conservatively  forward,  and  It  is  our  judgment  that  the  city's  revenues  can 
be  consistently  increased  so  that  a  reasonable  provision  nmy  be  made  each 
year  for  this  purpose.  To  that  end  the  board  makes  tbe  following  suggestions, 
to  wit: 

The  assessed  valuation  of  real  estate  within  tbe  city  of  Manila  Is  P8O,525,O0O. 
The  annual  tax  rate  fixed  by  act  No.  183  is  20  mills;  the  rate  thas  far  Imposed 
has  not  exceeded  15  mills;  a  tax  of  1  miil  produces  f«0,525.  The  estimate  of 
revenues  for  1907  is  based  upon  a  15-mllls  levy ;  increase  this  to  17  mills  and 
the  revenues  would  be  augmented  fl61,000. 

The  eedula  tax  Is  uniform  thronghout  the  islands,  while  In  the  larger  cities, 
especially  in  Manilla,  the  taxpayer  enjoys  benefits  which  do  not  extend  to  those 
living  In  the  provinces.  A  very  large  majority  pay  no  other  tax,  and  it  appears 
to  us  no  more  than  right  and  Just  that  a  latter  contribution  should  be  made 
toward  paying  the  many  expenses  incident  to  the  maintenance  of  a  large  city. 
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The  Increase  of  this  tax  to  F2,  wIilcU  we  recommend,  would  yield  approximately 
an  additional  ^50,000. 

Increasing  the  fee  for  the  registration  of  live  Btocb,  as  already  recommended 
by  the  board,  would  probably  yield,  say,  P20.000. 

The  proposed  new  license  ordinance  Is  estimated  to  produce  at  least  P75,000. 

Sisty  per  cent  or  more  of  the  interna l-revenue  tax  is  collected  within  the  city 
of  Manila. 

Under  the  present  law  the  city  of  Manila  receives  less  than  1  per  cent  of  the 
total  collection  throughout  the  archipelago,  not  Including  the  cedula  tax  col- 
lected wholly  for  the  benefit  of  the  city.  A  dividend  of  at  least  5  per  cenli  would 
be.  in  our  judgment,  a  more  equitable  division  and  would  give  to  the  city  an 
additional  ¥250,000  or  ^■aOO.OOO. 

It  would  not  be  an  unreasonable  measure  to  impose  a  light  wharfage  tax  that 
would  help  ont  In  the  maintenance  of  river  walls,  walling  In  and  deepening  of 
esteros,  etc.,  as  provided  by  the  charter. 

In  connection  with  the  subject  of  public  improvements,  It  may  he  said  that  the 
board  has,  upon  the  suggestion  of  taxpayers.  Informally  considered  tbe  advisa- 
bility of  asking  for  authority  for  a  further  Issue  of  improvement  bonds,  and 
BHch  a  plan  was  recommended  in  the  last  annual  report.  , 

It  Is  believed  now,  however,  that  it  would  be  a  mistake  for  the  city  to  go  more 
deeply  Into  debt  While  it  sounds  very  well  in  theory  to  let  coming  generatloua 
pay  their  share  of  the  benefits  to  be  enjoyed  by  them,  and  in  practice  is  logical 
as  applied  to  such  Improvements  as  the  present  bond  issue  covers,  coming  gen- 
erations will  have  plenty  of  ways  for  their  money  to  keep  the  good  work  going 
along;  for  a  city  Is  never  finished  unless  by  the  apathy  of  Its  own  citizens  it 
becomes  literally  dead,  and  in  such  a  condition  the  burden  of  a  bonded  debt 
would  he  greater  to  them  than  the  pay It^-as-we-go-a long  plan  is  to  the  tax- 
payers of  to-day. 

The  bonded  debt  already  created  !s  equal  to  10  per  (Sent  of  the  total  taxable 
jiroperty  of  Manila,  and  this  ratio  of  Indebtedness  would  be  considered  the 
limit  In  any  well-governed  city  in  the  States. 

When  all  the  bonds  now  authorized  are  issued  and  disposed  of,  tbe  fixed 
charges  for  interest  and  for  the  sinkli^  fund  will  aggr^ate  ^P475,000  annually — 
no  Insignificant  sura  to  be  provided  for  out  of  the  much-limited  resources  of  the 
city. 

It  Is  therefore  the  Judgment  of  the  board  that  the  bonded  debt  should  not 
be  further  Increased  until  such  time  at  least  when  the  sinting  fund  shall  have 
reached  such  proportions  as  to  materially  reduc^e  the  present  bonded  debt. 

Estimate  of  current  ewpensea  for  fiscal  year  1901  as  mbmitted  to  the  Commission. 


Fire  department 292, 679.  74 

Police  department 840,875.00 

Schools 292,694.00 

Department  of  sanitation  and  transportation 737,300,00 

Department  of  engineering 891,674.00 

Department  of  assessments  and  collections 107,500.00 


Total  a,  499, 144.74 

Add  for  interest  on  bonds  and  sinking  fund 158,740.00 

Add  for  first  payment  "  Luneta  extension"  loan 35,000.00 


Grand  total .^,  602, 884  74 

Estimated  revenues,  as  per  latest  report  of  city 
assessor  and  collector,  based  upon  a  real-estate 
levy  of  1*  per  cent *»2.  719.  .TOO.  00 

Deduct,  say 19.300.00 
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ENOINECBINO    AND   FURLIC    WORKS. 

Following  is  the  report  oC  the  work  ncconiplished  by  the  department  of  eugi- 
neerlng  and  public  works  for  the  year  ending  June  30,  ISOC : 

From  July  1,  1905,  to  August  14,  the  office  was  in  cbarge  of  Mr,  Howard  ■P. 
Hyde,  first  assistant  engineer,  as  acting  city  engineer,  and  since  that  date  uuder 
charge  of  Mr.  Robert  G.  DIeck,  as  acting  city  engineer  to  December  31,  19W>, 
and  as  city  engineer  since  January  1.  The  department  Is  organized  under  the 
following  divisions:  (1)  Drafting  and  surveys,  with  Mr.  W.  P.  Wylie,  first 
assistant  city  engineer,  in  charge;  (2)  water  supply  and  sewers,  Mr.  A.  F. 
Armstrong,  superintendent  (on  leave),  and  Mr.  A.  Gideon,  assistant  engineer, 
sewer  and  waterworks,  acting  superintendent ;  (3)  street  construction  and 
bridges,  Mr.  L.  F.  Patstone,  superintendent  in  charge;  (4)  buildings  and  plumb- 
ii^  inspection,  Mr.  L.  A.  Dorrington.  sai^erintendent  (on  leave),  and  Mr.  Claude 
Llndsey,  chief  clerk,  acting  superintendent ;  (5)  the  tity  repair  shops,  Mr.  H.  J. 
'   Meany,  superintendent  In  cbarge. 


The  main  body  of  work  accomplished  by  this  office  lias  been  the  establishment 
of  street  lines  and  grades,  and  the  lines  for  general  construction  throughout 
the  city,  the  preparation  of  plans  and  technical  descriptions  of  land  expropriated 
for  street  widening,  and  the  checking  of  descriptions  of  properties  entered  for 
registration  before  the  court  of  land  registration.  Careful  attention  is  required 
in  all  these  brancbes  of  the  work,  for  In  them  the  interests  of  the  city  are 
directly  affected. 

Considerable  dlflSculty  has  been  encountered  throughout  the  whole  year  in 
cbecking  descriptions  of  property  sought  to  be  registered  as  submitted  by  private 
surveyors.  There  seems  to  be  small  appreciation  of  the  fact  that  there  is  varia- 
tion in  the  magnetic  north,  and  that  reference  to  the  city  Hues  should  be  made 
In  the  descriptions.  A  large  majority  of  the  descriptions  submitted  nre  so  pal- 
pably In  error  that  their  acceptance  by  the  court  of  land  registration  must 
eventually  produce  difficulties  in  the  transfer  of  lands.  Oases  have  been  noted 
In  which  an  error  of  25  per  cent  in  area  appear.  With  the  extension  of  the  city 
monuments  a  large  percentage  of  this  difficulty  will  be  removed,  as  Immediate 
reference  to  the  city  lines  can  then  be  made  by  private  surveyors.  With  this 
end  In  view,  a  number  of  monuments  have  been  set  la  the  city  in  accordance 
with  the  lines  established  by  the  municipal  board,  but  a  lai^  part  of  this  work 
remains  untouched.  Appreciating  the  fact  that  the  fixed  points  on  streets  are 
in  danger  of  beii^  lost  through  removals  and  new  construction,  efforts  are 
being  put  forth  to  preserve  all  such  points  by  establishing  monuments  as  rapidly 
as  possible.    This  work  will  be  pushed  in  the  coming  year. 

The  following-named  streets  were  surveyed  and  building  lines  approved: 
Calies  Gagalangln,  Union,  Moriones  (east  from  Calle  Lemery  to  Calie  Santa 
Monica),  Tondo;  Calies  Amador  Ariadan,  Caballeros,  and  Juan  de  Moriones, 
San  Nicolas ;  Calle  Orozco,  Santa  Crua ;  an  unnamed  street  extending  northward 
from  "the  Ayala  Bridge  to  Alejandro  Fameclo  with  a  connection  to  Calle  Tan- 
duay,  San  Miguel ;  Paseo  Magallanes.  Intramuros ;  San  Antonio  (F  street)  and 
Callejon  Grey,  Brmlta ;  Calies  Looban,  Perdigon,  Peilafrancla  and  Union,  Paco ; 
and  Calle  A  and  First  and  Second  avenues  In  the  Santa  Ana  street  scheme. 

General  maps  of  the  districts  of  Binondo,  Santa  Cruz,  and  Qulapo,  on  a  scale 
of  1  to  400,  connecting  the  approved  street  lines,  have  been  prepared.  A  com- 
plete topographical  survey  has  been  made  of  the  district  of  Intramuros,  between 
Calzada  de  Bagumhayan  and  Fort  Santiago,  including  the  new  harbor  works, 
the  Luneta  extension,  and  the  new  harbor  lines  for  the  Pasig  River.  When 
completed,  the  plan  prepared  from  the  notes  of  the  survey  will  form  a  rational 
basis  for  the'  location  of  streets  In  the  reclaimed  area  and  for  the  treatment  of 
the  city  wall  and  the  moats. 

The  system  of  city  levels  was  extended  by  the  location  of  272  benches  referred 
to  mean  lower  low  water  as  determined  by  the  United  States  Coast  and  Geodetic 
Survey.  Many  of  the  monuments  previously  established  had  been  destroyed 
through  changes  In  street  grades  and  construction  of  new  buildings,  and  all 
were  replaced.  In  all,  there  exists  375  checked  benches  In  the  city,  which  Is  a 
sufficiently  extended  system  for  present  purposes. 

A  number  of  observations  were  made  upon  the  polar  star  for  the  determina- 
tion of  true  north  and  the  true  bearing  of  streets  determined  therefrom.  The 
data  secured  from  these  observations  will  be  of  great  value  to  private  survey- 
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ors,  as  the  lines  of  their  surveys  mfly  be  referred  directly  to  the  true  north 
instead  of  as  at  present  to  a  magnetic  north,  which  varies  considerably  in  dif- 
ferent parts  of  the  city. 

The  development  of  the  plan  for  the  Cementerlo  del  Norte  was  carried  out  as 
the  needs  demanded,  the  Hues  of  the  roads  and  lots  being  carefnliy  marlced  by 
monuments.  Probably  only  minor  work  will  be  required  during  the  coming  year, 
AS  lots  In  the  cemetery  are  not  now  being  acquired  very  rapidly. 

The  cement-testing  laboratory  was  operated  with  satisfaction  dm;ing  the  year, 
and  several  shipments  of  cement  Intended  for  use  on  public  works  wei'e  rejected 
for  failui-e  to  comply  with  the  specifications.  The  equipment  of  the  laboratory 
Is  rather  restricted,  and  complete  pliysicnl  tests  may  not  be  made.  However, 
in  general,  the  tests  have  indicated  with  reasonable  accuracy  the  charftoter  and 
physical  qualities  of  the  cement  submitted.  Although  more  complete  tests  are 
desirable  to  thoroughly  determine  the  quality  of  cements  for  special  purposes, 
these  may  at  present  be  omitted,  but  eventually  the  laboratory  should  tie  fully 
equipped  in  order  that  full  knowledge  of  all  cements  supplied  in  the  local  mar- 
ket may  be  obtained. 

The  wall  constructed  from  Insular  funds,  under  contract  with  Mr.  Salvador 
Farr^,  west  from  a  point  near  the  old  Santo  Domingo  gate  for  a  distance  of 
approximately  304  meters,  was  completed  on  March  26,  190G,  for  a  total  cost  of 
P314,i)3ri.80.  The  original  estimate  of  cost  was  ¥^306,856,  the  increase  in  coat 
being  due  to  minor  changes  found  necessary  in  the  woric  and  to  the  increase  in 
length  and  number  of  piles  In  certain  doubtful  sections  of  the  work.  The  tutcic 
fliling  behind  the  wall  has  been  carried  on  with  the  funds  remaining  available 
from  the  appropriation,  and  to  June  30  ?10,014.22  were  expended  In  this  work. 
It  Is  recommended  that  the  work  be  protected  on  the  stream  face  by  riprap,  as 
dreeing  In  the  river  to  the  depth  of  18  feet,  as  determined  by  the  bureau  of 
port  works,  may  eventually  create  dangerous  currents  at  the  foot  of  the  wall. 
A  slight  movement  has  already  been  observed  in  a  portion  of  the  work  and  may 
be  traced  to  this  cause. 

The  Atlantic,  Gulf  and  Pacific  Company  secured  tlie  contract  for  the  construc- 
tion of  the  concrete  river  walls  Immediately  west  of  the  Bridge  of  Spain  and 
commenced  work  in  July.  On  the  north  side  of  the  river  a  wall  of  approxi- 
mately 95  meters'  length  was  completed  by  the  caisson  method  from  the  north 
abutment  of  the  Bridge  of  Spain  to  the  west  side  of  Calle  Rosario  at  a  cost  of 
^lll,2!ig.8(i.  In  connection  with  this  wort,  the  west  approach  to  the  bridge 
was  widened  and  a  Guadalupe  stone  wail  constructed  in  the  rear  of  the  Extre- 
mena  building  from  the  general  funds  of  the  department.  The'  grade  of  the 
approach  was  decreased  from  about  9  to  4.5  per  cent  and  its  length  Increased 
from  30  to  55  meters.  The  substratum  of  soil  near  the  bridge  showed  less  bear- 
ing power  than  anticipated,  and  extra  long  piles  were  necessary  to  insure 
safety.  Because  of  the  shallow  foundations  of  the  north  abutment  of  the  bridge 
a  change  In  plan  at  this  point  was  necessary  and  a  special  construction  em- 
ployed immediately  adjoining  the  abutment.  Signs  of  weakness  appeared  in  the 
masonry  of  the  abutment,  and  in  order  to  avoid  any  accident  heavy  piles  were 
driven  as  close  to  the  bridge  abutments  as  possible  and  concrete  deposited  in 
large  bulk  Immediately  alongside  of  the  abutment.  As  a  further  protection  t> 
the  wall  a  close  connection  between  the  abutment  and  the  wall  was  avoided,  and 
for  a  short  distance  Immediately  alongside  of  the  bridge  the  wall  was  constructed 
as  a  screen  without  a  caisson.  This  method  of  treatment  has  tieen  very  success- 
ful, and  careful  observation  has  failed  to  discover  any  weakness  either  in  the 
wall  or  In  the  abutment.  As  a  further  protection  to  the  work  especially  heavy 
riprap  was  deposited  at  this  point. 

The  work  on  the  south  wail  was  commenced  from  the  east  end  of  the 
Farre  wall  and  carried  on  continuously  from  this  i>oint.  Up  to  June  30  ten 
caissons  of  the  twelve  to  be  sunli  were  in  place  and  completed.  The  total 
estimated  value  of  the  work  on  that  date  was  P130,508.10.  It  was  anticipated 
that  244  linear  meters  of  wall  could  be  constructed  on  this  bank  with  the  funds 
available,  but  as  a  result  of  the  experience  gained  on  the  north  river  wall  in  the 
matter  of  piles,  which  were  of  greater  length  than  estimated,  instructions  were 
given  to  the  contractors  to  prepare  for  the  construction  of  180  meters  of  wall 
only.  Later  developments  in  the  work  showed  that  the  length  of  piling  would 
not  be  as  great  as  that  on  the  north  wall  and  that  about  220  meters  of  wall  could 
be  constructed  with  the  funds  available.  It  Is  hoped  that  the  contractors  will 
continue  their  work  under  the  present  contract,  although  it  is  probable  that  an 
agreement  of  this  nature  may  not  be  secured,  tiecause  their  preparations  had 
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been  made  in  accordance  with  the  previous  Intruotions.  In  general,  in  r^ard 
to  these  walls.  It  is  bellered  that  the  crib  foundation  Is  of  unnecessarily  great 
thickness  and  economy  in  this  direction  could  be  secured.  Whea  the  wall  is  ex- 
tended to  the  Bridge  of  Spam  a  change  in  this  portion  o(  the  plan  is  desirable 
for  economical  reasouM.  During  the  construction  the  type  of  coping  was  changed 
from  granite  to  concrete,  and  the  appearance  of  this  coping  is  uniformly  good. 
Thi  only  dllflculty  is  that  Injury  to  It  maj-  occur  while  the  concrete  is  green. 


The  equipment  of  the  pumping  station  shows  signs  of  wear.  The  steady  in- 
crease in  the  use  of  water  conseiiuent  upon  a  more  extended  sprinkling  of  wtreets 
and  the  installation  of  sanitary  fixtures  in  a  large  number  of  buildings  has  &o 
far  taxed  the  pumps  that  they  are  badly  worn  In  all  the  moving  imrts.  In  con- 
sequence of  this  severe  service  minor  defects  can  not  be  noticed,  ns  opportunity 
to  shut  down  the  pumps  for  an  Inspection  rarely  occurs.  At  the  end  of  the  pas't 
dry  season  an  examination  showed  that  extensive  repairs  were  necessary.  This 
neglect,  consequent  upon  the  continued  operation  of  the  pumps,  has  increased 
the  coal  consumption,  and  efforts  will  be  made  in  the  coming  year  to  correct  all 
Imperfections  in  the  pumps,  so  that  the  coaiuiuptlon  of  coal  may  be  reduced  to 
the  minimum. 

Three  accidents  to  the  boiler  equipment  occurred.  The  furnaces  of  boilers 
A.  B,  and  U  wei*  baiiied  at  points  close  to  the  feed  connection.  The  total  cost 
for  the  repairs  to  these  boilens  was  Wi,145. 

All  the  buildings  at  the  pumping  station  and  dejiosito  are  in  good  condition, 
having  been  painted  and  repaired  during  the  year.  The  rock-fill  dam  on  the 
Marltiuina  River  fans  been  repaired  In  iiart  and  the  concrete  paving  on  the  crest 
at  the  east  end  which  was  uncompleted  at  the  commencement  of  the  last  rainy 
season  was  finished.  The  dam  is  now  reasonably  tight  and  supplies  sufficient 
water  for  the  pumps. 

The  conduit  and  reservoirs  are  badly  In  need  of  overhauling.  During  the  past 
dry  season,  when  there  was  for  about  a  month  a  considerable  shortage  of 
water,  a  cursory  examination  was  made  of  the  conduit  and  reservoir,  and 
several  large  leaks  were  located.  As  permanent  sprli^s  are  seen  close  to  these 
structures  there  is  reason  to  believe  that  other  leaks  of  magnitude  exist  These, 
however,  may  not  be  definitely  located  without  emptying  the  condait  and  reser- 
voir. Their  existence  Is  also  proven  by  the  extensive  filtration  into  the  conduit 
and  reservoir  during  times  of  heavy  rain,  when  the  engines  may  be  stopped 
without  reducing  the  supply  to  the  city  or  lowering  the  water  level  in  the  reser- 
voir. Further  than  this,  the  conduit  is  badly  fouled,  and  the  resistance  to  flow 
is  increased  by  large  deposits  of  silt  on  the  floor  and  growths  on  the  walls. 
In  all  probability  the  fishy  taste  of  the  water  may  be  lessened  by  the  removal 
of  all  these  plants  from  the  conduit. 

Bepairs  to  the  Snntoiaa  road  were  of  a  minor  nature  and  only  such  as  would 
beep  up  communication  between  the  city  and  the  station.  The  operation  of  the 
road  locomotive  through  the  year  has  not  been  satisfactory,  as  a  sufficiently 
hard  road  service  could  not  be  secured.  The  heavy  dust  along  the  road  has  also 
Injured  the  movli^  parts  of  the  engine  and  made  considerable  repairs  necessary. 

The  distribution  system  is  iu  good  condition  in  all  its  parts,  although  a  num- 
ber of  minor  repairs  have  been  necessary.  The  uncovered  26  and  22  Inch  mains 
from  a  point  east  of  Calle  Tanduay  to  Calle  Arlegui  were  lowered  and  covered 
and  the  bridge  crossing  the  line  at  Calle  Tandnay  removed.  This  job  was  of  a 
rather  difficult  nature,  in  view  of  the  fact  that  a  stiff  connection  with  three 
lat^e-flanged  valves  was  located  in  the  bed  of  Calle  Tanduay  and  was  neces- 
sarily moved  as  one  piece.  The  total  lowering  at  this  point  was  about  1,50 
meters  and  was  accomplished  without  mishap  or  interruption  of  the  supply. 
The  total  cost  of  the  work  was  f^,000.29. 

In  consequence  of  the  removal  of  the  old  Ayala  bridge  the  12-Inch  main  sup- 
ply for  Malate  was  shifted  from  the  old  bridge  to  the  bridge  in  course  of  erec- 
tion. While  operating  on  this  transfer  a  launch  with  a  heavy  tow  collided  with 
the  serew-pile  foundation  of  the  old  bridge,  wrecking  the  trusses  and  breaking 
the  water  piiie.  Preparations  for  the  transfer  were  so  far  advanced  that  the 
shifting  of  the  pijie  was  completed  within  twentj -seven  hours  and  water 
turned  on. 

During  the  year  11  pipe  extensions  were  laid  with  funds  secured  from  the 
bond  Issue,  The  necessity  for  further  extending  the  distribution  system  by  lines 
of  small  diameter  Into  the  outlying  districts  is  very  apparent    Extension  must 
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closely  follow  improvements  to  property  in  order  tbat  taxpayers  may  be  supplied 
at  the  earliest  prat^ticable  moment 

The  flre-hydrant  sercice  has  been  increased  during  the  year  by  18  fire  hydrants 
of  the  new  pattern,  and  has  been  constantly  in  good  working  order.  The  Are 
department  has  been  of  great  assistance  in  locating  Imperfections  in  the  system 
by  Its  monthly  inspections  and  tests. 

The  installations  of  services  had  a  substantial  increase  during  the  year.  In 
all,  395  services  were  connected — an  increase  of  11  per  cent  in  the  total  number 
of  services.  This  increase  may  be  traced  in  part  to  the  extensive  building  opera- 
tions and  to  the  requirements  of  the  bureau  of  health. 

The  ordinance  now  in  force  regulating  the  water  supply  has  been  found 
Insufficient  and  In  some  points  obscure.  As  a  consequence,  Its  enforcement  has 
been  both  diSlcnit  and  open  to  criticism.  A  simpllQed  and  more  complete  ordi- 
nance has  been  drafted  and  Is  now  before  the  board.  All  the  points  on  which 
there  was  contention  have  been  touched  upon  in  this  draft,  and  It  Is  hoped  that 
upon  passage  of  the  ordinance  no  further  complaint  will  be  possible.  The  pres- 
ent water  rate,  while  yielding  sufBcient  revenue  to  meet  the  ordinary  expenses 
of  operation,  is  too  low.  Considering  all  factors  entering  Into  the  production  of 
water — the  difficulty  of  coal  haulage,  the  continual  repairs  to  the  conduit,  reser- 
voirs, pumping  machinery,  and  boilers,  the  supply  of  large  quantities  of  water 
for  government  uses,  and  the  expense  of  extending  the  water  mains — the  charge 
of  5  centavos  per  cubic  meter  or  20  centavos  per  1,000  gallons  Is  very  reasonable. 
The  present  method  of  computing  charges  is  rather  complicated,  In  that  for 
larger  quantities  of  water  than  300  cubic  meters  per  month  the  excess  over  300 
cubic  meters  is  charged  at  4  cents  per  cubic  meter.  TUe  smaller  consumers  will 
not  be  affected  by  this  proposed  change  of  rate.  The  charge  of  10  cents  per 
cubic  meter  for  water  delivered  to  water  boats  is  also  too  low.  and  a  consider- 
able Increase  of  revenue  may  be  secured  by  Increasing  this  charge.  Heretofore 
no  provision  has  been  made  for  a  sinliing  fund  to  provide  for  extensions  and  the 
replacement  of  worn-out  machinery.  The  estabilshmGut  of  such  a  fund  Is 
recommended,  in  order  that  a  reserve  may  be  available  at  all  times  for  work  of 
this  nature. 

A  general  survey  was  made  of  the  existing  sewers  within  the  city  In  order  to 
determine  their  location,  size,  and  depth  with  reference  to  the  city  lines  and 
benches.  A  lai^e  number  of  unknown  sewers  was  discovered,  and  the  data 
secured  will  be  of  extreme  value  in  the  sewer  and  water  construction  now  under 
way.  This  survey  has  revealed  the  fact  that  a  large  amount  of  unnecessary 
work  has  been  performed  which  eventually  must  be  abandoned.  The  sewers 
constructed  In  the  past  two  years  on  a  definite  plan  have  shown  themselves  to 
be  capable  of  removing  the  water  from  the  streets,  even  in  the  heaviest  showers, 
and  of  keeping  themselves  clear  of  sediment.  There  are  certain  localities,  bow- 
ever,  which  are  badly  In  need  of  drainage  facilities,  particularly  parts  of  Paco, 
Brmita,  and  Tondo,  where  changes  in  grade  and  the  construction  of  new  streets 
have  interfered  with  the  natural  dralnaga  All  new  work  constructed  during 
the  year  waa  from  funds  arising  from  the  bond  Issue,  and  was  laid  out  In  con- 
formity with  the  general  drainage  scheme. 

The  entire  drainage  system  of  Intramuros  was  examined  and  cleaned,  as 
were  the  drainage  systems  of  parts  of  Binondo  and  Qulapo.  The  work  re- 
quired in  Itramuros  clearly  showed  that  these  sewers  had  been  neglected 
entirely  for  many  years.  In  all,  2,000  cubic  meters  of  material  were  removed 
from  the  sewers.  This  deposit  consisted  in  most  part  of  sand  and  stone  from 
street  washings,  mixed  with  putrefying  vegetable  matter.  Silt  basins,  while 
serving  to  prevent  the  entry  of  street  washings,  are  useless  unless  thoroughly 
and  r^ularly  cleaned,  so  that  their  construction  in  inlets,  except  in  particular 
instances.  Is  Inadvisable,  as  in  this  climate  they  would  cause  nuisances. 

The  temporary  sewers  in  the  moat  were  cleaned  and  repaired  where  necessary. 
Careful  investigation  of  their  condition  shows  that  they  can  not  much  loiter 
remain  without  extensive  repairs.  It  is  essential  that  permanent  drains  be  con- 
structed in  their  place  within  a  short  time,  as  with  each  year  the  item  of  repairs 
and  renewals  will  become  heavier. 

The  section  of  boiler  inspection,  under  charge  of  the  boiler  inspector,  made 
186  inspections  of  boilers  of  an  aggr^ate  of  8,546  horsepower.  As  the  time  of 
the  Iwiler  inspector  was  not  entirely  consumed  In  the  regular  Inspections,  ids 
services  were  employed  In  conducting  inspections  of  city  machinery  and  of 
repairs  to  equipment. 

By  the  repeal  of  the  old  building  ordinance,  the  regulations  under  which  the 
tnapectiou  of  boilers  was  carried  out  were  likewise  repealed,  and  aa  entirely 
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new  ordlnaiif^.  separate  in  all  respects  from  the  boiWlng  ordlnanee,  must  be 
enatted.  A.  draft  fur  such  an  ordlniinfe  is  now  before  the  Bourcl  and  shuuld. 
receive  Its  early  cunsitleration.  It  Is  essential  that  the  practice  of  steam  en- 
gineering should  be  regulated  by  requiring  candidates  to  submit  to  an  examina- 
tion before  a  board  of  competent  persons.  At  present,  manj-  incompetent  per- 
sons are  employed  in  the  operation  of  machinery  and  the  care  of  boilers,  and  that 
serious  accidents  have  not  occurred  Is  remarfcable.  An  exauiination  of  the 
boilers  in  the  city  makes  it  clear  that  it  has  been  the  practice  of  importers  to 
offer  for  sale  in  the  Manila  marliet  boilers  whose  Installation  In  places  with 
rigid  ordinances  would  not  be  permitted,  A  modern  ordinance  drawn  in  con- 
formity with  the  latest  practice  would  prevent  such  installations.  Even 
though  many  boilers  are  deficient  in  desittn,  their  owners  insist  that  liigh 
pressures  be  allowed,  and  much  friction  has  been  caused  thereby.  It  is  very 
important  that  a  complete  ordinance  governing  all  boilers  and  machinery  be 
enacted  at  an  early  date. 


The  organization  of  this  office  has  remained  practically  constant,  the  street 
work  being  divided  into  four  districts,  each  with  an  inspector — the  bridge  work 
under  a  bridge  Inspectop,  the  water  transportation  under  a  launch  master,  and 
the  qnnrrj-  work  under  a  foreman. 

The  street  area  under  repair  Is  as  follows : 

Square  meters 

Wood  block 17.432 

Granite  block 37.  G7» 

Macadam 1, 299,  M4 

Total , 1,354,125 

This  area  includes  4(B  streets  and  175  plaaas  and  extends  over  13G.H 
kilometers. 

In  the  bridge  section  54  bridges  and  17  culverts  are  under  repair.    Under 
this  section  also  the  operation  of  the  Binondo   lift  bridge  falls   and  the  con- 
struction of  all  heavy  masonry  walls. 
The  cost  of  operating  the  office  for  the  supply  of  material  was  as  follows; 


Where  used. 

Labor. 

Coal. 

Dynamite, 

Oil  waste, 

aupplieBand 
repaifB. 

,..,. 

&".^e. 

T42  867. 10 
10S29.84 
iS  301, 10 

rB,833.ii7 
g,fl8.60 

p-5,WS,6a 

P5,934.R7 

?-61,SJ9.C0 
26,S02.29 

Tytal 

The  cost  of  broken  stone  produced  at  the  quarry  under  these  Items  has  been : 
Qnarr>  stone  crushed  49  95403  cubic  meters,  unit  cost.  PI, 33  per  cubic  meter 
(ia  the  bins)  ,  launches  materials  towed,  54.657.60  cubic  meters,  at  W.47  per 
cubic  meter  (includes  gravel  towed)  ;  .scows,  materials  handled,  54,567.60  cubic 
meters,  at  P0.86  per  cubic  meter  (including  gravel  handled). 

Total  cost  of  atone  on  shore,  Manila,  Including  wear  and  tear  on  plant,  P2.56 
per  cubic  meter. 

The  total  cost  of  transportation  for  street  work  was  ¥64,255.39.  The  success 
of  street  work  depends  in  large  measure  upon  the  handling  of  the  transportation, 
and  the  extent  of  the  work  accomplished  Is  evidence  of  the  fact  that  the  trans- 
portation was  used  to  good  advantage.  Oljservatlon  made  during  the  past  year 
has  shown  that  the  stock  traveling  at  the  rate  of  2  miles  per  hour  can  haul 
economically  and  without  deterioration  3,800  pounds  of  material  in  double 
teams  with  American  animals  and  1.71X)  pounds  in  single  teams  with  Chinese 
animals.  The  present  equipment  of  rock  beds  and  escort  wagons  !s  not  suited  to 
street  work,  as  a  lai^  amount  of  unnecessary  labor  Is  expended  In  unloading, 
from  the  peculiar  construction  of  the  wagons.  Bxi»eriments  were  tried  with 
two  2-hoTse  dumping  wagons  built  at  the  shops.  Their  use  has  been  very 
successfnl,  and  It  Is  recommended  that  for  work  on  streets  wagons  of  similar 
nature  only  be  employed.    If  this  be  done,  a  probable  savli^  in  labor  to  the 
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amouflt  of  5  or  10  per  pent  may  be  effected.  The  wagona  have  cost  somewhat 
more  than  rock  beds,  but  their  use  has  proven  economieal  in  labor. 

The  lanuches  made  round  trips  to  quarry  aa  follows r  Washington.  151  trips; 
distance  traveled,  S.154  miles;  Jan.  145  trips;  distance  traveled,  7,830  miles. 

In  addition,  shorter  trips  were  made  to  the  gravel  dredge  in  the  upper  Faslg 
River.  These  launches  have  been  overhauled  and  repaired  in  the  year,  but  the 
Washington  is  in  such  condition  that  its  use  for  a  longer  period  than  six  months 
Is  positively  dangerouR.  The  hull,  including  frames  and  sbeatbing,  is  in  a  rotten 
condition  and  may  at  any  time  fall  out.  A  cement  dam  bas  been  laid  over  tbe 
whole  bottom  in  order  to  prolong  the  launch's  usefulness,  but  this  will  probably 
not  last  for  more  than  a  few  months.  The  placing  of  this  cement  bas  increased 
the  draft  and  bas  made  operation  In'tlie  sbaiiow  river  much  more  dilflcult. 
For  this  service  a  twin-screwed  launch  of  draft  not  gi'eater  than  4  feet  fi  inches 
is  recommended  as  most  efficient. 

The  scow  equipment  consists  of  21  scows  of  22  cubic  meters  capacity  and  3  of 
60  ciibic  meters  capacity.  The  fonner  are  too  small  for  economical  work  and  the 
latter  are  too  large  for  handling  in  the  river.  For  tills  work  scows  of  30  to  40 
cubic  meters  capacity,  of  light  draft,  are  more  suitable,  and  the  replacement  of 
the  scows  should  be  made  on  this  basis.  Several  of  tbe  smaller  scows  are  in 
bad  condition  and  their  use  must  shortly  be  discontinued. 

The  sidewalks  throughout  tbe  city  liave  been  neglected.  The  order  of  the 
municipal  board  restraining  the  city  engineer  from  ordering  the  construction 
and  repair  of  walks  In  front  of  private  property  has  worked  to  disadvantage 
and  has  resulted  In  entire  neglect  both  by  the  city  and  by  property  owners.  It 
is  reasonable  that  the  cost  of  such  work  should  be  a  charge  against  abutting 
owners,  and  legislation  in  this  sense  should  be  secured.  Considerable  complaint 
has  been  made  tiiat  the  city  in  changing  grades  of  streets  has  damaged  side- 
walks by  laying  them  at  their  original  elevation.  This  is  undoubtedly  a  reason- 
able complaint,  and  It  appears  that  it  Is  the  duty  of  the  city  In  such  cases  to 
so  repair  the  sidewalks  that  the  drainage  of  property  and  convenience  of  pedes- 
trians may  not  be  affected. 

Through  lack  of  funds  the  construction  of  curbing  has  not  been  possible  except 
in  particular  cases.  To  make  available  the  storm-water  sewers  lately  con- 
iftructed  a  considerable  amount  of  this  work  must  shortly  be  done.  Aside  from 
the  drainage  question,  the  construction  of  curbs  iniiuences  in  great  measure  the 
cost  of  maintenance  of  the  sti'eets.  A  well-conflned  street  area  maintains  its 
condition  with  less  expense  than  a  free  roadway.  On  many  streets  also  the 
construction  of  curbing  would  lessen  the  amount  of  street  area  to  be  kept  in 
repair,  with  immediate  reduction  in  expenses. 

The  system  of  street  signs  was  improved  by  the  erection  of  1,541  wooden 
signs  of  an  Improved  type.  These  signs,  while  not  artistic,  are  very  legible 
and  satisfy  temporarily  the  conditions.  The  total  cost  for  this  work  has  been 
^74.95,  which,  considering  the  convenience  and  the  extent  of  the  work,  was  a 
very  small  expense.  As  funds  are  al  hand,  permanent  signs  with  raised  enam- 
eled letters  should  be  Installed.  In  the  larger  public  places  elaborate  signs 
might  be  erected  with  good  artistic  effect  Tbe  system  of  street  names  Is  badly 
in  need  of  correction,  as  It  is  both  complicated  and  confusing.  A  scheme  for 
renaming  all  the  streets  of  the  city  has  been  under  consideration  for  some  time 
and  will  be  shortly  presented  to  the  board.  This  scheme  seeks  to  preserve  the 
old  names  and  to  remove  all  repetitious. 

All  the  iron  and  steel  bridges  have  be^n  painted  during  the  year  to  prevent 
corrosion  and  the  woodwork  of  all  wooden  bridges  painted  with  coal  tar  to 
prevent  the  attacks  of  insects.  la  general  it  may  be  stated  that  the  condition 
of  the  bridges  Is  poor.  The  Talomar,  the  Azcarraga,  and  Billbid  bridges  are 
all  in  need  of  rebuilding.  The  stone  arch  bridges  over  the  Paco  Estero  and 
the  Estero  de  Qulapo  are  In  need  of  major  repairs,  as  the  arch  rings  show  posi- 
tive signs  of  movement.  Tbe  appropriations  heretofore  allowed  have  been  Insuffi- 
cient to  make  needed  repairs,  and  in  consequence  a  lani;e  amount  of  money  has 
been  expended  in  work  of  doubtful  valu&  Because  of  tlie  shortage  in  funds,  the 
flooring  of  the  Palomar  and  Azcarraga  bridges  were  laid  with  Or^on  pine  lum- 
ber. The  inadviaabilitj'  ot  this  practice  has  become  manifest,  as  after  sli 
months  of  service  the  flooring  is  useless  through  wear  and  must  he  replaced. 
The  appropriations  for  this  work  should  be  generous,  as  followii^  the  opening 
of  the  street  railway  to  traffic  greater  repairs  have  become  necessary  on  all  the 
bridges  crossed  by  the  tracks. 

The  use  of  the  Bridge  of  Spain  by  the  railway  company  has  undoubtedly  in- 
jured the  arches,  as  greater  vibrations  are  now  noticeable  in  the  bridge  under 
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traffic.  These  arches  will  surely  not  long  bear  such  severe  stress  as  now  imposeil 
upon  them,  and  some  means  should  be  taken  either  to  replace  them  or  to  con- 
struct a  new  bridge  close  to  this  crossing.  It  has  been  proposed  further  to 
increase  the  headroom  of  this  bridge  by  raisii^  the  arches  in  one  or  two  spanS, 
BO  that  launches  may  at  all  times  safely  i>ass  under  it.  This  will  be  an  expensive 
repair  and  may  prove  to  be  inadvisable  upon  investigation. 

A  reenforced  steel  concrete  arch  of  14  meters  clear  span  with  a  clearance  of  4 
meters  above  mean  low  water  and  width  of  10  meters  between  curbs  has  been 
built  over  the  San  Miguel  Estero,  under  contract  with  J.  G.  White  &  Co.  Side- 
walks of  a  width  of  1.85  meters  were  bracketed  from  the  arch,  and  stairways 
constructed  leading  to  them.  This  detail  Is  of  doubtful  utility,  as  at  present 
very  few  pedestrians  make  use  of  the  steps,  seeming  to  prefer  the  freedom  of 
the  roadway.  The  foundations  for  this  bridge  were  for  the  most  part  of  pilinji, 
although  In  the  east  abutment  a  portion  of  the  old  abutments,  which  consisted  of 
heavy  concrete  blocks,  was  left  in  place.  At  several  points  running  material  was 
encountered,  and  for  a  time  fears  were  entertained  that  the  foundations  might 
be  Insecure.  Several  additional  piles  were  ordered  driven  In  the  doubtful  places, 
and  after  that  no  difficulties  appeared.  The  reenforclng  of  this  bri<^  conetsteii 
of  37.500  pounds  of  three-fourths  and  one-half  inch  Johnson  bars.  The  total 
cost  of  the  bridge,  Including  the  additional  piles,  and  reduced  by  the  penalties 
imposed  for  delay  in  completion,  was  P36,02l),  of  which  the  city  paid  ^1(3,200,51 
as  Its  proportion  of  cost 

A  steel  lift  bridge  was  built  over  the  Estero  Blnondo  at  the  foot  of  Calle  Sole- 
dad,  thereby  making  a  direct  connection  between  the  business  district  and  the 
custom-house.  The  construction  of  the  substructure  of  this  bridge  was  adver- 
tised for  but  no  bids  were  received,  and  the  city  was  compelled  to  construct  the 
foundations  with  its  own  labor.  In  this  bridge,  also,  a  portion  of  the  old  foim- 
datlons  laid  by  the  Spaniards  was  found  in  good  condition  an^  employed  in  the 
work.  For  the  fotmdations  of  the  towers  the  work  was  carried  dn  in  cribs. 
This  method  was  employed  In  order  not  to  interfere  with  navigation  in  the  estero 
and  was  more  expensive  than  would  have  been  the  case  with  work  carried  on  in 
cofferdam.  The  city  also  laid  the  approaches  to  the  bridge  and  reconstructed 
the  estero  walls  where  necessary.  The  contract  for  the  superstructure  was  let 
to  Germann  &  Co.  for  the  sum  of  ^39,580,  and  was  completed  to  satisfaction  in 
December.  This  superstructure  consists  of  a  movable  platform  with  a  clear 
roadway  of  6.7  meters  and  two  sidewalks  of  2.3  meters  in  width.  The  span  from 
center  to  center  of  supports  is  13  meters,  and  the  clear  channel  between  abut- 
ments Is  12  meters,  which  is  ample  for  all  traffic.  This  movable  platform  Is 
electrically  operated  from  a  small  operating  house  situated  north  of  the  bridge 
at  the  Calle  Soledad  end. 

Traffic  observations  have  been  made  at  this  bridge,  and  uphn  the  average  for 
a  day  of  twenty-four  hours  13,400  pedestrians  and  1,382  vehicles  pass  over  the 
bridge,  while  141  caseos  pass  beneath  the  platform.  The  average  cost  of  lifting 
the  platform,  exclusive  of  repairs,  has  been,  since  the  date  of  opening,  Decem- 
ber 23,  1905,  P0.2T  per  lift. 

The  contract  for  the  erection  of  the  superstructure  of  the  Ayala  Bridge  was 
let  to  the  Atlantic,  Gulf  and  Pacific  Company  In  March  of  last  year,  but  when 
the  steel  arrived  the  abutments  and  pier  were  not  ready.  It  had  been  the 
original  intention  to  use  the  foundations  of  the  old  Ayala  Bridge  in  the  work, 
but  further  examination  of  these  structures  and  consultation  with  the  former 
city  engineer,  BeQor  Don  Carlos  de  las  Heras,  showed  that  the  safety  of  the 
structure  might  be  endangered  by  their  employment,  following  this,  a  new 
location,  with  entirely  new  foundations,  was  proposed  and  approved.  The 
Atlantic,  Gulf  and  Pacific  Company  also  securetl  contract  (or  this  construction. 
Work  was  further  delayed  by  the  nonoompletlon  of  the  bridge  over  the  San 
Miguel  Estero,  which  prevented  the  closing  of  this  river  crossing.  After  con- 
siderable difficulties  with  the  foundation  and  the  wrecking  of.  the  caisson  for 
the  center  pier,  the  work  was  finished  In  June.  A  number  of  additional  piles 
of  greater  length  than  estimated  were  necessary  In  both  tlie  pier  and  the  abut- 
ments. 

The  false  work  for  the  superstructure  was  commenced  In  March,  and.  while 
the  substructure  was  not  finished,  the  steel  was  being  erected  on  the  south  span 
from  the  south  abutment.  When  the  assembling  of  the  south  span  liad  extended 
to  a  point  within  one  panel  length  of  the  pier,  work  was  abandoned  on  the 
south  span  and  the  erection  commenced  from  the  north  abutment.  This  was 
necessitated  by  the  delay  in  placing  a  second  cniBson  for  the  pier.  The  assem- 
bling of  the  entire  work  was  completed  in  June  and  the  trusses  lowered  upon 
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their  seats.  Up  to  June  30  about  75  per  cent  of  the  rivets  had  been  driven,  and 
at  the  rate  of  progress  the  bridge  will  probably  be  opened  early  in  August.  This 
bridge  consists  of  two  spans  of  the  Pratt  double  Intersection  type,  with  carved 
upper  chord  and  is  throughout  a  riveted  structure  with  pin  bearings  The 
bridge  has  a  clear  roadnav  of  b'O  meter=i  with  two  sidewalks  of  a  width  of 
I  7o  meters  The  floor  consi'^ts  <t  buckle  plttes  riveted  directly  to  the  Hooi 
beams  The  south  span  has  a  length  tf  202  feet  between  end  pins  and  the 
north  span  of  242  feet  between  end  pin'*.  It  is  the  intentijn  to  lay  the  roadway 
with  asphalt  a*?  an  e^pinment 

In  connection  with  thia  worlt  it  was  necessary  to  widen  the  approaches  and 
to  construLt  new  retaining  woIIa  Land  was  acquired  to  the  east  of  the  north 
approach  so  as  to  afford  a  cleir  toadwa\  of  8  meters  and  sidewalKs  of  a  width 
of  2  meters  to  the  centers  of  the  approach  railings  It  was  possible  to  pre 
serve  the  west  wail  of  the  north  approach  with  some  minor  changes  but  the 
three  remaining  walls  were  constructed  from  general  funds  of  the  department 
with  Guadalupe  stone  secured  from  casemates  removed  from  the  city  walla  at 
Fort  Santiago  In  ail  1  314  cubic  meters  of  nnsonvv  were  laid  up  at  a  cost 
of  ^5  per  cubic  meter  exclusne  of  the  value  of  the  stone  These  walls  present 
a  fine  appearance  and  were  economicalv  constructed 

To  accommodate  the  traffic  from  the  new  biidge  t)  the  Isia  de  Con\aiecenciT 
a  pair  of  the  12  meter  trusses  of  the  old  Ayala  bridge  were  erected  from  the 
new  pier  to  the  old  pier  nnd  a  solid  reenforted  toncrete  floor  is  being  laid 
This  bridge  will  be  suffleient  for  ail  traffic  to  thiH  institution  The  work  is 
being  done  at  citv  expense 

The  remaining  trusses  secured  from  the  old  Ayala  bridge  are  aviiiabie  fir 
erection  in  >arlous  parts  of  tiie  city  There  were  secured  in  all  eighteen  pairs 
of  trusses  of  12  meter  span  and  six  pairs  of  S-meter  span  These  are  suited  for 
ordinarj  light  highway  tralBc  with  if  me  slight  changes  and  repairs  Addl 
tional  flodr  girders  and  stringers  are  necessary  as  considerable  corrosion  is 
noticeible  in  parts  near  the  seats.  It  is  proposed  to  erect  with  these  liridges 
crossing  the  Tro70  and  Meisic  Esteros  on  the  Hue  of  Caile  Soler  The  trusses 
may  be  depended  on  for  seveni  years  longer  ind  it  seems  wiser  to  employ 
them  IIS  a  temporan  measure  than  to  enter  upon  the  expense  of  building  per 
manent  steel  concrete  briifees  at  these  points  There  is  necessity  for  a  bridge 
also  on  the  line  of  Calle  Moriones  over  the  Canal  de  la  Reina  and  here  also 
the  trusses  from  the  Ayala  bridge  may  be  employed  If  funds  may  be  drawn 
from  the  regular  appropriation  for  the  department  it  is  purposed  to  erect 
abutments  for  these  bridges  and  to  i  lace  the  trusses  on  temporary  bridge 
seats  The  form  of  construction  w  ill  be  such  that  liter  the  bridges  may  be 
altered  into  arth  bridges  althongh  in  the  case  of  the  proposed  Moriones  bridge 
such  change  Is  ver^  remote 

Several  of  the  citv  bridges  are  in  need  of  widening  particularly  those  on 
Caile  Tanduay  and  on  Cslle  San  Sebastian  With  the  opening  of  the  \yala 
bridge  traffic  along  Caile  Tanduav  will  be  increased  and  some  additional 
provision  must  be  made  for  its  accommodation  Widening  mav  be  effected 
by  the  construction  of  I  lieam  sldewaiii  brackets  set  in  concrete  ahote  the  arch 
ring  at  a  very  small  expense  and  effort  will  be  made  to  ac^mplish  this  im 
provement  within  the  coming  ^ea^  The  bridge  on  Calle  ''an  Sebastian  has 
become  a  danger  point  since  the  opening  of  the  street  railway  line  A  plan 
has  been  completed  for  the  nidening  of  this  bridge  bj  means  of  I  beams  set 
on  auxiliary  aliutments  The  intention  is  to  construct  a  solid  concrete  floor 
o*er  these  and  to  malte  the  sldewaibs  entirely  independent  of  the  arch  ring 
Work  on  this  bridge  will  shortly  be  commenced 

llie  wooden  budges  throughout  the  city  should  be  leplaced  by  permanent  con 
struction  The  maintenance  cost  of  these  bridges  is  becoming  exceasiie  and 
funds  should  be  allowed  for  theii  replacement  Wherever  possible  a  concrete 
steel  bridge  )s  des  lable  as  the  maintenance  -ost  Is  practically  zero 

The  occurrence  of  numerous  esteros  in  the  city  gives  excellent  opportunity  for 
improienient  m  the  movement  of  traffic,  but  the  conflnement  and  dredging  of 
these  esteros  is  necessary  in  order  to  realize  this  condition.  These  esteros 
should  he  dredged  to  accommodate  boats  of  at  least  1  meter  draft  at  lowest  tide, 
and  all  bridges  should  have  a  clearance  at  mean  low  water  of  at  least  4  meters, 
to  malte  possible  a  thorough  use  of  these  natural  waterways.  For  this  work  a 
special  design  for  a  shallow  wall  has  been  worked  out,  but  Is  not  yet  In  satis- 
factory condition.  A  more  extensive  use  of  these  esteros  will  be  immediately 
economical  for  these  reasons :  First,  the  streets  will  be  cleared  of  a  large  por- 
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tion  of  the  traflic  swond  the  *.o«t  of  maintenance  of  toidwayi  will  be  re- 
duced and  third  a  reduction  In  the  cleir  width  of  the  roidwiy  mil  be  posal 
ble  thereby  saving  origin  )1  cost  <t  ronstruction  The  dredgingh  setured  will 
be  available  for  -street  filling  and  for  the  flillug  of  lowland's  By  means  of  a 
hydraulic  dredger  lowlands  close  to  the  estero  banlo  could  be  filled  at  Hmall 
cost  and  large  are<i?  of  land  at  present  unsuitable  for  building  purposes  would 
become  available  Following  the  filling  greater  reieipta  could  be  secured  from 
taxes  and  the  city  would  be  benefited  In  still  another  direction  As  this  wotk 
is  of  greit  magnitude  it  could  not  be  taken  up  except  In  small  secUons  but  the 
esteros  which  seem  to  require  immediate  attention  are  the  Blnondo  Estero  the 
San  Sebastian  Estero  and  the  Cinal  de  la  Reina 

With  the  development  of  building  construction  in  the  outljing  sections  of  the 
city,  the  problem  of  properly  maintaining  an  increasing  area  of  streets  is  becom- 
ing a  serious  one.  The  stone  available  may  be  classed  as  fair,  and  unsulted  to 
heaviest  traflic.  With  each  year  tlie  cost  of  repairs  to  streets  already  in  ex- 
istence becomes  greater,  even  though  the  drainage  has  been  Improved  by  a 
proper  grading  In  the  gutters  and  by  building  the  roadway  with  an  adequate 
crown.  The  argument  for  permanent  paving  becomes  stronger  every  day,  and 
undoubtedly  it  will  be  cheaper  In  the  end  to  provide  permanent  pavements  In 
streets  where  traflic  is  heavy,  extending  the  work  as  conditions  warrant  to  other 
sections.  The  Australian  wood-block  pavement  already  laid  has  not  proven 
satisfactory.  The  blocks  are  readily  attacked  by  white  ania,  and  as  they  ar<? 
untreated  and  improperly  seasoned,  rotting,  checking,  and  swelling  have  been 
noticed.  The  molave  blocks  removed  from  the  Blanco  bridge  at  the  time  of 
the  laying  of  the  pavement  on  Calle  Bosarlo  were  shown  to  be  in  sound  condition 
and  to  have  suffered  little  wear,  even  though  laid  for  nineteen  years.  Although 
these  blocks  were  about  twice  as  expensive  in  original  cost  as  blocks  from 
Australia,  it  Is  now  known  that  their  use  would  have  been  economical.  The 
pavement  laid  on  the  Bscolta  and  Calle  Rosario  has  failed  in  many  places. 
and  within  a  few  years  extensive  repairs  will  be  necessary.  Effort  has  been 
made  to  Interest  Importers  and  local  merchants  In  the  supply  of  vitrified 
paving  brick,  and  within  a  short  time  It  may  be  possible  to  lay  several  trial 
strips  of  this  kind  of  pavement.  The  suitability  of  asphalt  for  Manila  streets 
may  be  determined  from  the  result  of  experiments  on  the  Ayala  bridge.  A 
minor  experiment  has  also  been  made  with  the  use  of  oil  on  macadam  streets, 
but  tlie  results  have  not  been  satisfactory,  in  that  the  correct  proportion  of  oil 
was  apparently  not  applied.  The  advisability  of  laying  streets  with  cement 
blocks  has  also  been  inquired  into,  and  one  manufacturer  is  now  endeavoring 
to  produce  a  block  of  marketable  value. 

Late  in  1905  the  Philippine  Islands  Telephone  and  Tel^raph  Company  com- 
menced the  laying  of  conduits  for  Its  telephone  wires  in  several  of  the  business 
streets,  employing  cement  ducts  in  the  construction.  This  experiment  has  been 
watched  with  much  interest,  as  success  In  this  work  will  be  of  immense  impor- 
tance to  the  city.  Apparently  the  material  in  the  conduit  section  was  Improperly 
tamped  op  the  Joints  tietween  the  sections,  where  burlap  soaked  In  tar  was 
wrapped,  were  not  made  tight,  as  considerable  seepage  of  water  has  occurred 
along  the  whole  line.  In  part,  the  seepage  Is  due  to  filtration  through  the  floors 
of  the  manholes,  which  In  the  majority  of  cases  nre  below  mean  low  water.  This 
condition  might,  of  course,  have  been  avoided  by  waterproofing  the  manholes. 
For  the  remaining  portions  of  the  lines  the  company  has  employed  atrial  cables. 
In  part  strung  from  its  own  poles  and  in  part  from  the  city's  poles,  under  terms 
of  an  agreement  with  the  city.  This  has  been  a  favorable  arrangement,  as  the 
placing  of  a  large  number  of  poles  in  the  streets  has  been  avoided. 

The  experience  gained  In  the  past  year,  during  the  severe  typhoon,  has  clearly 
shown  the  inadvlsahillty  of  permitting  the  stringing  of  more  wires  In  the  streets. 
At  that  time  the  danger  from  the  falling  wires  was  very  great.  In  addition  to 
this,  the  streets  are  badly  disfigured  by  the  unsightly  poles  which  have  been 
erected.  In  the  majority  of  oases  these  poles  are  not  provided  with  steps  and 
are  mounted  by  means  of  linemen's  spurs.  "The  scars  resulting  frem  repeated 
cllmbings  heighten  their  unsightllneas.  To  avoid  this  condition,  all  compaiiles 
should  be  compelled  to  provide  suitable  steps  on  their  poles  and  mounting 
by  linemen's  spurs  should  be  prohibited. 

The  subdivision  of  streets  as  heretofore  practiced  and  as  provided  for  in  the 
building  code  appears  to  be  In  part  in  error,  as  too  large  a  proportion  of  the 
street  area  is  thrown  Into  roadway,  restricting  the  area  for  parking.  This 
suljdivlslon    results    in    Increased   expeuse   for  maintenance  of  roadway   and 
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less  favorable  drainfige  and  does  not  iiennit  sliaiiiug  the  streets  with  trees. 
A  revised  regulation  In  this  direction  is  dcslritble,  unil  ii  scheme  for  this  will  be 
presented  to  the  board. 


On  January  1  the  new  building  code  went  into  operation.  This  code  carried 
with  It  certain  provisions  making  for  better  design  in  buildings,  and,  wbile 
uppareDtly  severe  In  some  details,  \s  in  other  directions  mther  lax.  A  serious 
omission  has  occurred  in  tlie  failure  to  provide  for  the  construction  of  reen- 
forced-eoncrete  buildings.  Since  January  three  buildings  of  this  type  have 
been  In  course  of  erection,  and  all  have  been  the  subject  of  special  investigation 
to  determine  their  safety.  An  amendment  to  the  code  providing  definite  con- 
ditions for  the  design  would  facilitate  investigation.  Undoubtedly  reenforced 
concrete  is  the  ideal  construction  for  the  Philippines,  as  experience  in  other 
sections  where  earthauakes  are  frequent  has  proven  conclusiveiy  that  this 
method  of  construetlon  can  best  resist  earthquake  shocks.  Further  than  this, 
the  placing  of  concrete  Is  no  difficult  matter,  and  the  materials  for  the  construe' 
tion  are  always  available  In  the  market  The  operation  of  the  department 
under  the  code  has  been  successful,  and  while  a  large  number  of  complaints  was 
entered  Immediately  upon  the  passage  of  the  code,  these  have  greatly  decreased 
In  number  as  architects  became  better  acquainted  with  Its  provisions.  The 
majority  of  the  complaints  were  concerned  with  alleged  excessive  charges.  The 
ideal  condition  for  a  tariff  under  a  building  code  Is  that  the  actual  cost  of  the 
service  shall  be  met  by  the  fees,  and  from  the  short  espenence  this  seems  to 
have  been  gained.  There  have  undoubtedly  been  errors  in  the  schedule,  but  some 
of  these  have  l)een  discovered  and  corrected.  Many  dlspute-J  have  also  arisen 
as  to  classification  of  work,  and  Interpretations  of  the  code  have  been  made 
from  time  to  time  as  necessity  demanded. 

The  section  of  plumbing  iTisjiectlon  has  been  operating  entirely  upon  regulations 
prepared  by  the  bureau  of  health,  but  this  arrangement  is  unsatlsfnctorj  heciiuse 
the  requirements  are  not  generally  known.  The  enforcement  of  sanitary  regu- 
lations in  so  far  as  they  refer  to  drainage,  plumbing,  and  proper  building  con- 
struction lies  with  the  city  engineer,  under  supervision  of  the  director  of  health ; 
but  as  at  present  enforced  the  I'egulations  divide  the  responsibility.  The  proposed 
sanitary  code  will  clear  up  many  doubtful  points  and  afford  a  rational  basis  for 
the  necessary  inspections.  Undoubtedly  the  enforcement  of  this  or  any  code 
of  like  nature  will  meet  with  opposition  in  the  b^lnning,  but  with  careful  atten- 
tion to  details  and  a  liberal  interpretation  a  reasonable  enforcement  may  be 
made  without  great  diflieulty.  The  early  completion  of  the  drainage  sewers 
requires  that  an  adequate  sanitary  code  l>e  In  operation,  hi  order  to  prevent  the 
entrance  of  storm  water  Into  the  drainage  system,  and  it  Is  of  maximum  impor- 
tance that  this  code  be  in  full  effect  before  connections  are  made  to  the  drainage 
system. 

During  the  year  a  large  number  of  light-material  buildings  were  conderoued 
at  the  Instance  of  the  bureau  of  health.  As  the  majority  of  these  buildings 
were  in  the  possession  of  poor  persons,  some  hardship  was  caused;  but  each 
case  was  carefully  considered,  and  If  repairs  were  possible  permission  to  effect 
them  was  granted.  It  has  been  claimed  that  this  department  has  been  unneces- 
sarily severe  In  its  rulii^s,  but  an  inquiry  Into  the  records  of  the  bureau  of 
health  shows  that  In  a  number  of  cases  in  which  the  orders  for  removal  were 
rescinded  by  the  board  fatal  cases  of  cholera  have  occurred  during  the  present 
outbreak.  In  the  case  of  the  barrio  of  Rosarlo,  in  which  practically  all  the 
bouses  In  the  barrio  were  condemned  as  unfit  for  habitation,  a  temporary  injunc- 
tion was  secured  i-estralning  the  city  engineer  from  removing  the  houses. 
After  a  strong  contest  this  temporary  Injunction  was  dissolved,  but  the  case 
was  appealed  to  the  supreme  court  and  is  now  awaiting  decision.  It  Is  highly 
Important  that  a  case  of  this  kind  should  be  definitely  decided,  la  order  that  the 
authority  of  the  city  engineer  In  such  cases  may  be  thoroughly  determined.  The 
sanitary  conditions  In  this  barrio  are  such  that  if  the  city  lose  the  case  there 
can  be  no  hope  for  condemning  houses  for  any  reason.  In  various  other  parts 
of  the  town  sections  with  almost  equal  Insanitary  conditions  exist,  which  In  the 
Interest  of  the  public  health  should  be  cleared  away. 

AH  the  city  buildings  are  in  need  of  painting  and  general  repair.  Particu- 
larly Is  this  the  case  with  the  city  hall,  which  presents  a  verj-  dilapidated  appear- 
ance. To  protect  this  against  further  damage,  the  entire  exterior  of  the  building 
should  be  thoroughly  painted.    The  roofs  and  interiors  of  the  fire  stations  are 
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tn  need  of  extensive  repairs.  During  the  past  year  the  Qnlnta  and  Arranque 
markets  have  been  painted  and  Divisoria  Market  painted  la  part.  The  work  on 
the  last  marliet  will  be  completed  In  July.  The  need  oC  careful  inspeftion  of 
all  steel  work  was  very  apparent  when  the  oid  paint  on  the  marteta  was 
removed.  No  attention  has  been  given  to  this  matter  for  four  or  fl\e  years, 
and  in  many  parts  the  steel  was  badly  corroded  where  the  original  paint  had 
been  worn  off  thcongh  the  action  of  the  elements.  In  no  ease  should  the  steel 
in  the  markets  be  left  without  painting  for  more  than  two  or  three  years. 


All  buildings  within  the  shop  incloaure  were  painted  with  mineral  paint  with 
the  exception  of  the  otBce,  which  was  painted  with  lead  paint,  and  ail  are 
In  good  condition.  No  changes  were  made  in  the  roads  or  grounds  and  for  all 
present  purposes  the  yards  are  of  suiHeient  extent.  A  small  drying  kiln,  with 
capacity  for  1,000  feet  of  lumber,  was  Installed  at  the  wheelwright  shop  by 
shop  labor  when  other  work  was  slack. 

The  jobs  worthy  of  special  mention  completed  were: 

Manufactured;  Seventy-five  garbage  cans,  300  hatracks,  10  file  cases,  750  pail- 
system  commodes,  235  park  benches,  1  bear  cage,  1  platform  pail  truck,  office 
signs  and  directory  Ixiarda  throughout  city  hall,  2  two-horse  dumping  wagons, 
and  all  hardware  specials  for  banca  repair. 

Entirely  rebuilt :  Twenty-seven  carromatas.  6  carretelas,  S4  handcarts,  2  light 
spring  wagons,  6  escort  wagons,  6  trucks,  5  rock  beds,  1  excavator,  i  patrol 
wagon,  1  ambulance,  1  sheriffs  van,  14  dump  carts,  29  wheelbarrows,  1  fire 
engine,  and  11  stone  scows. 

Large  jobs  completed:  Recovered  fish  tables  in  Divisoria  Market,  general  re- 
pairs Paco  Crematory,  painted  Luneta  police  station,  Quinta  Market,  Arranque 
Market,  and  shop  buildings. 

During  the  first  nine  months  the  shops  were  run  to  their  full  capacity,  but  for 
the  remainder  of  the  year  work  was  reduced ;  in  consequence,  the  cost  of  work 
was  slightly  increased.  The  shops  are  now  equipped  to  undertake  any  kind  of 
heavy  wagon  and  machine  worit. 

Note.— The  following  tabl^  accompanying  this  report  are  on  file  In  the  War 
Department : 

Record,  by  months,  of  drafting  and  surveys  completed  during  the  flscnl  year. 

Operation,  in  hours,  of  engines. 

Coal  consumption. 

Pumpage  and  consumption. 

Collectible  revenues. 

Pipe  installations. 

Private  fire  service,  by  districts,  in  operation. 

Water  service,  by  districts,  in  operation. 

Installation  of  Ore  hydrants. 

Work  done  on  distribution  system. 

Meters  in  operation. 

Cost  of  maintenance,  operation,  and  pumpage  and  delivery. 

Annual  variations  in  water  supply  and  cost  and  Income  of  same. 

Cost  of  regular  sewer  cleaning  and  repairs. 

Cost  of  «torm  water  drain  construction 

Boiler  Inspection 

Cost  of  labor  and  work  performed 

Cubic  meters  of  material  towed  by  the  launches  Waihington  and  Tun 

Location  character  and  cost  of  cement  curl>s  and  foment  sidewalks  installed. 

Work  performed  on  streets 

Cost  of  maintenance  of  streets 

General  repairs  made  to  fjrldges 

Private  building  construction  and  repairs   by  months 

Pri\ate  building  construction    repairs   and  condemnation   by  districts 

Statement  of  coat  of  repairing  and  lighting  public  buildings  exclusive  of 
markets 

Cost  of  operating  cleaning  and  care  Df  markets 

List  show  Ing  the  new  and  old  buildings  in  w  hi  h  plumbing  has  been  Installed, 
overhauled  or  remodeled 

Distribution  and  cost  of  jobs  completed  (citv  shops) 
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Expenditures  of  the  department  during  the  fiscal  year  190S. 

Salaries  and  wages : 

Salaries,  buUdiug  and  plumbing  Inspection ?35, 029. 26 

Labor,  buildings  and  plumbing  Inspection — 

School  Janitors Wl,251.  75 

Market  laborers 15,052.70 

Janitors    public    buildings,    including    police 

stations 8, 92].  40 

35,  225.  85 

SalariKi,  boiler  Inspection 3,600.00 

Salaries,  drafting  and  surveys 17,513.79 

Labor,  drafting  and  surveys 10,544.80 

Expenses  of  Desmond  Fitsgerald  from  Manila  to  United  States.  793.  00 

Salaries,  general  office _        33,682,77 

Inspectors,  temporary,  building  Inspection,.: 1,  708.  66 

Salaries,  street  constrnctlon  and  bridges ■       49,069.70 

Labor,  street  construction  and  bridges — 

Streets ^■lOO,  221. 95 

Kltoiie  scows 37,286.25 

Quarry 47,  687.  55 

—   ■■■■ 185, 195.  75 

38,218.48 

6, 757. 2T 


.-  P23, 630.  65 

-  4,  206. 88 

-  10.969, 96 


Tofcil  for  salaries  and  wagps 

Contingent  expenses : 

Advertising 

Eepalrs  to  markets  and  municipal  baildlngs , 

Repairs  to  bridges 

Operating  dredge  cleaning  esteros 

Material  for  maintenance  and  repairs  electrical  service 

Bleetrleal  service,  public  buildings,  parks,  and  streets^ 

Electrical  service,  streets,  harbor,  and  parks..  P8<5, 683.  60 
Electrical  service,  public  buildings 21,  432. 45 


For  launches P13, 590. 62 

For  quarry 8, 082.  74 

For  repair  shops 1,067.66 

For  road  rollers 3,R19.03 

For  water  supply 35,  282.  92 

Incidental  expenses.. 


Maintenance,   repairs,   and  supplies,  barges,  launches,    road 
rollers,  and  scows 

Repairs,  Cuartel  Meistc 

Printing  and  binding- 
General  office P583. 13 

Drafting  and  surveys 74.02 

Water  supply 1,099,52 

Street  construction 332.87 

Building  inspection —      310.91 

City  shops —      149.  44 

Purchase  pump  and  boiler,  rock  quarry 

Repairs,  pumping  macbinerj 

Purchase  of  pitch  for  street  repair '. 
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Contingent  expenaei — Continued. 

Postage  and  telegrams ?S3.  00 

Repairs,  launches,  and  equipment  not  made  at  city  sliops 10, 199.  69 

Rents— 

Schooi  buildings f51,580.16 

Police  stations 4,200.  00 

Lands , S,  910.  56 

— —         65, 690.  72 

Purchase  of  material  for  streets  and  bridges 38,928.31 

Repairs,  sewers,  and  drains 11,229.42 

Janitors'  supplies 8,362.50 

Repairs,  Santolan  road 7,984.50 

Purchase  o(  materials  for  street  signs  and  numbers 110.  93 

Subsistence  for  launcii  crews 373. 70 

Telephone  service 1,437.68 

Purchase  of  tools  and  miscellaneous  supplies — 

Water  supply ¥^14,816.  24 

Street  construction  and  bridges 13,365.  5ft 

Buildings  and  plumbing  inspection 51.  81 

City  repair  shops 1, 685.  30 

— — —         20.  918. 94 
Transportation  on  oifldal  business — 

General  office PI.  119.  88 

Drafting  and  surveys 7, 082.  94 

Water  supply  and  sewers 16.958.90 

Street  construction  and  bridges 64, 335.  39 

Buildings  and  plumbing  inspection 5. 444. 93 

City  repair  shops 733.  56 

95.  675.  GO 

closing  wells  for  sanitary  reasons 1, 113.26 

Total  for  contingent  expenses 597,  961.40 


Bo^enditures,  fiscal  year  1906,  for  public  works,  city  of  Manila. 

Purchase  of  benches  for  parks ___  P2, 967, 31 

Construction,  San  Miguel  Bridge 18,5156.04 

Ayala  Bridge  construction  and  incidental  expenditures 11>3,  259. 48 

Brid^  OTer  Binondo  Estero 39.580.00 

Construction  of  cement  curbs 8.681.04 

Repairs  to  drains  due  to  filling  moat 3.999.98 

Foundation  and  erection,  Binondo  Lift  Bridge 13.593.11 

Purchase  of  land,  lot  1,  bioclj  47,  Ermlta 45.009,  37 

Purchase  of  grounds  and  construction  of  markets.  Sampaloc  and 

Paco 11, 630. 56 

Filling  moat,  material  dredged  from  harbor 70, 132. 38 

Construction  and  widening  Calle  Nueva 18,081.65 

Purchase  of  rights  and  traffic  facilities,  Vitas  Canal 4, 000. 00 

Purchase  of  seats  and  hand  screws  for  pails 1,  550,  67 

Preliminary  survey,  new  water  and  sewer  system 925.52 

General  widening  of  streets  and  fllling  moat : 

Widening  streets «,  Oil.  78 

Filling  moat 952.26 

— — ■  1,964.04 

Widening  and  straightening  streets  generally 135,038.93 

Installation  new  water  mains 347.20 

Repair  and  reconstruction,  Pasig  River  walls: 

Construction P205,920.  44 

Incidentals 462.88 

Inspection 6,010.00 

— —  312. 393. 32 

Total 782, 610.  58 
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Construction  Of  river  wall,  Pasig  River,  under  suporvislon  of  city 
engiDeer,  paid  from  insulnr  fanda  (Act  No.  669)  : 

Salaries  and  wages,  inspection ?«,  065.  60 

Contingent  expenses^ 

Contract -- P236, 970.29 

Cement 23,  549.  20 

Miscellaneous  mnterials 1, 058. 08 

261,  577.  60 

Total 267,64.1.20 


Act  No.  286  of  the  Plilllpplne  Commission,  dated  October  31,  1001,  authorized 
834  men  as  the  strength  of  the  polk-e  department.  This  limit  was  not  changed 
until  the  month  of  June,  1906,  but  various  reductions  had  been  accomplished 
in  accordance  with  the  annual  appropriations.  A  short  time  before  civil  govern- 
ment was  established  in  1901  the  police  department,  under  the  direction  of  the 
provost-marshal,  had  enrolled  about  2,000  men.  Americana  and  Filipinos,  on 
duty  within  the  limits  of  the  city  of  Manila.  Between  1901  and  1904  the  force 
was  gradually  reduced  until  the  average  for  the  fiscal  year  1905  was  715  men. 
In  the  flscal  year  1906  the  force  averaged  700  men.  On  the  1st  of  June  of  the 
same  year  this  number  had  been  reduced  to  679,  and  then,  under  the  stre^  of 
urgent  economy,  a  further  cut  was  mode  to  640  men.  On  June  9  the  Commis- 
sion directed  that  the  force  be  reduced  to  not  more  than  500  men.  of  which 
the  Americans  shall  not  exceed  200,  including  sergeants,  and  it  was  further 
ordered  that  the  police  department  be  maintained  on  a  basis  of  ?837,500 
per  annum.  On  May  29,  after  a  careful  consideration  of  the  reduced  Income  of 
the  city,  principally  due  to  the  transference  of  approximately  ?900,000  per  year 
to  the  insular  treasury  by  virtue  of  the  operation  of  the  new  Internal-revenue 
law,  which  sum  had  previously  been  collected  In  the  city  of  Manila  and  credited 
to  the  municipal  treasury,  the  board  resolved  that  the  police  department  should 
be  reduced  so  that  the  annual  cost  of  maintenance  should  not  exceed  fW0,OOO. 

When  the  Commission  considered  the  defleienoy  appropriation  for  the  various 
departments,  presented  by  the  municipal  board  in  the  month  of  May,  no  pro- 
vision was  made  for  covering  the  deficiency  asked  by  the  police  depprtment  be- 
yond what  might  be  gathered  by  the  transference  of  certain  small  unexpended 
balances  from  the  last  general  appropriation  bill.  The  actual  situation  and  the 
Immediate  ai»d  severe  efEect  on  the  police  department  of  such  failure  to  appro- 
priate for  the  deficiency  was  clearly  outlined  to  the  Commission,  but,  no  relief 
being  obtained,  the  municipal  board  had  no  choice  other  than  to  summarily  re- 
duce the  strength  of  the  department.  Accordingly,  the  first  cut  was  made  by 
dropping  thirty-three  first-class  policemen  on  June  3.  The  board,  endeavoring 
to  protect  the  city's  interests,  requested  the  governor-general  to  take  up  with 
the  Commission  a  proposition  to  declare  the  fiscal  year  1906  as  of  eleven  months' 
duration  for  the  benefit  of  the  police  department  and  to  permit  the  aproprlatlon 
for  the  flscal  year  1007  to  cover  thirteen  months,  namely,  from  June  1,  1906, 
to  June  30,  1907.  This  plan  would  have  permitted  a  gradual  reduction  In  the 
department,  which  would  have  avoided  hardships  to  those  men  who  were 
to  be  dropped  from  the  rolls,  and  by  careful  adjustment  the  police  work  would  not 
have  been  prejudiced;  ana.  It  is  believed,  that  at  the  end  of  the.i>erlod  the 
department  would  have  been  operating  satisfactorily  within  the  prescribed 
appropriation.  As  this  plan  was  not  adopted,  it  was  requested  that  the  Commis- 
sion carefully  consider  the  actual  condition  of  the  police  department,  with  a 
view  to  reconsidering  its  denial  of  the  deficiency  appropriation,  which  denial,  in 
a  large  measure,  was  an  abrupt  departure  from  the  practice  long  established 
of  granting  deficiency  appropriations  In  the  last  half  of  each  fiscal  year  for 
the  various  municipal  departments,  as  well  as  the  bureaus  of  the  Insular 
government.  It  was  su^ested  that  this  lavestigation  be  made  through  the 
reorganization  committee. 

Such  an  InveBfigation  was  made,  and  as  a  result,  the  maximum  force  was  set 
at  500,  exclusive  oC  the  secret-service  bureau  ;  moreoier,  the  policemen  who  had 
been  dropped  from  the  rolls  on  June  3  on  three  days'  notice,  which  reduction 
could  not  be  avoided  under  the  decision  of  the  Commission  to  not  grant  any 
deficiency  for  this  department,  obtained  relief  by  being  returned  to  duty  as  of 
date  of  removal  and  continuing  on  duty  on  regular  paj    until  June  15.    This 
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measure  gave  the  men  affected  a  few  days  more  time  In  which  to  seek  other 
petitions. 

The  muDlolpal  board  has  repeatedly  requested  that  the  city  be  reimbursed  for 
the  cost  of  service  of  policemen  detailed  on  purely  insular  work,  such  as  the 
Kuatding  of  the  printing  plant,  the  treasury,  the  auditor's  office  and  Ayunta- 
miento,  the  residences  of  certain  members  of  the  Philippine  Commlaslon,  the 
dormitory  of  the  normal  school,  etc.,  'amounting  In  all  to  approximately 
?54,840  for  the  fiscal  year  1906,' with  corresponding  sums  for  the  previous  fiscal 
years.  These  requests  were  based  on  the  verbal  agreement  made  by  the  then 
civil  governor,  at  the  time  It  became  necessary  to  largely  increase  the  guards 
on  the  treasury  and  other  Insular  buildings  In  1902.  The  plan  then  adopted  was 
that  the  l>oard  should  detail  the  guards  to  the  Insular  bureaus,  etc.,  npon  the 
request  of  the  proper  authority  and  that  reimbursement  should.be  made  from  the 
appropriations  of  the  bui-eaus  and  from  such  other  sources  as  required  the  ad- 
ditional protection;  but  the  city  has  not  been  reimbursed,  and  when  the  re- 
oi^anlzation  committee  convened  with  the  board  the  idea  was  introduced  to 
consider  the  heavy  expense  tlius  imposed  on  the  municipality  as  included  in  a 
part  of  the  work  expected  to  be  enjoyed  at  ttie  expense  of  the  municipality  in 
return  for  the  30  per  cent  of  the  expenses  of  the  city  of  Manila  annually  appro- 
priated from  insular  funds.  This  theory  is  something  of  a  surprise  to  the  board 
for  the  reason  that  when  in  the  charter  of  Manila  it  was  stipulated  that  30  per 
cent  of  the  municipal  expenses  shall  be  paid  from  the  insular  treasury  and  that 
as  part  consideration  of  the  contribution  of  this  30  per  cent  it  shall  be  lawful 
for  the  insular  government  to  appropriate  to  its  use  temporarily  the  bnilding 
known  as  the  Ayuntamiento,  It  was  not  presumed  tliat  the  city  would  be  expected 
to  render  dollar  Cor  dollar  in  service.  As  a  matter  of  fact,  each  year  tlie  city 
has  been  performing  increased  service  for  the  Insular  government,  usually  with- 
out recompense,  on  the  basis  that  this  additional  e.^penditure  of  municipal 
revenues  was  merely  returning  to  the  Insular  government  a  part  of  the  30  per 
cent  of  the  expenses  which  It  contributed.  If  this  same  reasoning  be  carried 
out  the  city  may  ultimately  perform  work  which  will  approach  the  value  of  the 
30  per  cent  in  question,  and  therefore  this  apparent  assistance  may  ultimately 
disappear.  At  the  present  time  there  is  no  direct  contribution  to  the  city  of 
the  full  30  per  cent  of  its  annual  expenses,  tieeause  this  percentage  is  largely 
reduced  In  the  expenditure  of  municipal  appropriations  for  the  direct  benefit  of 
those  departments  of  the  Insular  government  established  within  tiie  city.  At 
the  end  of  the  fiscal  year  1906  the  police  department  alone  performed  work  of 
this  character  at  an  expense  of  approximately  ¥'54,840. 

The  total  amount  expended  by  the  city  in  payment  of  salaries  of  policemen 
detailed  on  special  duty  at  the  direction  of  the  insular  government  since  the 
establishment  of  olvil  government  In  Manila,  exclusive  of  sanitary  details,  to 
June  30,  1906,  is  approximately  ¥^80,000. 

At  the  same  time  that  the  force  was  reduced  to  500  men  the  Commission 
recognized  the  agreement  referred  to  above  and  gave  relief  to  the  city  by  direct- 
ing that  pot  more  than  6  American  policemen  be  detailed  for  the  insular  service, 
of  whom  3  were  to  be  stationed  at  the  MalacaOan  and  3  at  the  Ayunta- 
miento, and  further.  In  case  the  sanitary  exigencies  of  the  city  are  such  as  to 
demand  a  greater  force  than  20  men  assigned  to  the  direction  of  the  bureau 
of  healtli,  that  special  authority  be  granted  for  such  Increase,  and  that  such 
excess  shall  be  allowed  in  excess  of  the  total  numtter  of  500  above  mentioned. 
The  bureaus  requiring  si^eclai  guards  have  secured  sufficient  money  In  their 
annual  appropriations  to  hire  their  own  men,  and,  as  a  rule,  these  places  have 
been  given  to  policemen  who  were  recently  discharged  in  order  to  accomplish 
the  required  reduction  in  the  force. 

Under  act  No.  1421  provision  was  made  for  the  following  officers :  One  chief, 
1  assistant  chief,  1  inspector,  1  surgeon,  1  assistant  sui^eon,  7  captains,  3  lieu- 
tenants (Americans),  and  3  lieutenants  (Filipinos). 

The  following  have  not  been  requested  for  the  following  year  on  account  of 
the  reductions  effected  during  the  year  by  the  chief  of  police  and  the  recent 
reduction  due  to  the  reorganization  of  the  force;  One  inspector,  1  surgeon, 
1  assistant  surgeon,  1  captain,  3  lieutenants  (Americans),  and  3  lieutenants 
(Filipinos). 

Act  No.  1421  provided  for  an  ollice  force  as  follows:  One  clerk,  class  6; 
1  clerk,  class  7;  1  clerk,  at  P3.000  per  annum;  3  clerks,  class  8;  3  clerks,  class 
0;  2  clerks.  Class  A;  1  Chinese  interpreter;  2  clerks.  Class  D,  and  3  messen- 
gers, at  ?2,400  per  annum. 
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The  following  have  not  been  reqnested  for  the  coming  year'  One  clerk,  class 
8;  1  clerk,  class  9,  and  2  clerks,  Clasi  D. 

Act  No.  1421  provided  for  the  secret-service  bureau  as  follows;  One  chief  of 
secret  siervice;  1  detective,  ftt  P4,000  per  annum;  1  detective,  at  ^,CO0  per 
annum;  1  detective,  at  P3,200  per  annum;  1  detective,  at  P3,000per  annum; 
1  detective,  at  M,800  per  annum;  S  detectives,  at  ^,400  per  annum;  2 detect 
Ives,  at  ^2,000  per  annum;  1  detective,  at  Pl,800  per  annum;  3  detectivea, 
at  PI ,200  iwr  annum;  3  detectives,  at  P960  per  annum;  6  detectives,  at  ¥480 
per  annum. 

There  has  been  no  change  made  in  the  personnel  of  the  secret-service  bureau 
for  the  coming  year,  with  the  exception  of  the  promotion  submitted  for  Mr. 
John  W.  Green,  who  has  on  several  occasions  been  in  charge  of  the  bureau 
during  the  absence  of  its  chief. 

Act  No.  1421  provided  for  first-class  police  as  follows;  Twenty-three  ser- 
geants, at  W,600  per  annum;  23  roundsmen,  at  P2,40n  per  annum,  and  324 
patrolmen,  not  to  exceed  P660,U00. 

The  following  have  been  requested  for  the  coming  year;  Thirty-two  flrst- 
class  aei^ants  and  168  flrst-class  patrolmen. 

Act  No.  1421  provided  for  second  and  third  class  police  as  follows ;  Second- 
class— Eighteen  sergeants,  at  ?1,200  per  annum;  18  foundsmen,  at  PWJO  per 
annum,  and  100  patrolmen,  not  to  exceed  ¥SO,000.  Third-class— Ten  sergeants, 
at  P720  per  annum ;  10  roundsmen,  at  P600  per  annum,  and  284  patrolmen,  not 
to  exceed  f  178,000. 

The  following  have  been  requested  for  the  coming  year;  Sixteen  second  and 
third  class  sergeants  and  284  second  and  thii'd  class  patrolnien. 

Act  lit).  1421  provided  for  a  launch  crew  of  19  employees  and  an  aggr^ate 
salary  list  of  ¥fi,880.  This  does  not  appear  on  the  estimate  for  the  coming 
year,  as  the  entire  crew  has  been  discharged  and  the  launch  laid  up.  The  row- 
boats  have  been  turned  Into  the  city  stiops. 

The  material  reductions  Indicated  In  the  above  statements  throw  considerable 
additional  work  on  every  memlwr  of  the  force.  The  short  experience  already 
gained  does  not  warrant  deflnlte  criticism  on  the  effect  of  the  general  efficiency 
of  the  department,  or  the  proper  guarding  of  the  property  and  lives  of  the  citi- 
zens of  this  city  under  the  reorganization  scheme. 

In  the  future  adequate  provision  will  be  made  for  reimbursement  to  the  police 
department  for  all  the  special  work  done  for  other  departments  of  the  mnnicl- 
palitj' ;  (or  instance,  during  the  past  year  from  time  to  Ime  as  many  as  12  or 
15  policemen  have  been  employed  In  guarding  prisoners  working  on  the 
improvement  of  the  cemetery  and  the  removal  of  certain  stonework  and  on 
other  public  works  of  tlie  ci^,  the  salaries  of  which  men  were  charged  to  the 
police  department,  although  the  services  rendered  were  enjoyed  by  the  depart- 
ment of  engineering.  The  change  is  merely  in  line  with  the  established  custom 
of  Interdepartmental  charges ;  thus  all  repair  work  for  the  police  department 
and  labor  and  materials  supplied  by  the  city  shops  Is  a  charge  against  it  and  a 
credit  to  the  department  of  engineering.  For  several  naontlis  a  policeman  was 
detailed  in  the  department  of  engineering  as  a  plumbing  inspector  while  the 
r^:ular  inspector  was  absent  on  accrued  leave,  but  the  former's  salary  was  paid 
by  the  police  department  Similarly,  two  jwlicemen  were  detailed  hi  the  elec- 
trical branch  of  the  fire  department  because  the  department  had  no  availalile 
appropriation  for  the  hire  of  men,  and  these  two  salaries  were  paid  by  the  police 
department  without  Interruption.  Other  cases  can  be  cited,  and  undoubti-dly 
these  services  have  been  of  great  valne  and  substantial  accommodation.  It  has 
been  most  convenient  to  call  on  the  police  department  for  a  detail  of  men  for 
work  in  various  other  city  departments,  bnt  it  is  only  reasonable  aud  fair  that 
corre^onding  reimbursement  should  be  made. 

The  municipal  Imard  and  the  officers  of  the  police  department  have  done  every- 
thing in  their  power  to  assist  the  policemen  who  were  dropped  by  reason  of 
economy  to  secure  petitions,  and,  in  the  maiorlty  of  cases,  those  men  who  have 
good  records  as  policemen  have  been  established  In  other  branches  of  the  service 
and  in  business  houses. 

The  cost  of  the  maintenance  of  the  department  during  the  year  was  as  fol- 
lows: Salaries  and  wages,  ^^1,097,536.57;  contingent  expenses,  f^381.32. 

Of  these  expenditures  a  refund  has  been  made  from  the  sales  of  uniform 
material  in  the  amount  of  ^■ll.OlO. 

During  the  year  54  appohitments  were  made,  of  which  12  were  Ameri- 
cans and  42  Filipinos;  993  applications  were  made  for  accrued  leave,  370  by 
Americans  and  623  by  Filipinos;  2,357  applications  were  made  for  vacation 
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leave,  of  whiph  1,243  were  made  by  Americana  and  1.114  by  Flllpinosi ;  on 
detafhed  service,  Americans  3 ;  discharges,  249.  of  which  116  were  Americans 
and  133  Filipinos ;  there  were  14  transfers  made  from  this  bureau,  9  Americans 
and  5  Filipinos;  6  promotions  were  made,  2  Americans  and  4  Filipinoa;  trans- 
fers to  the  department,  1  American;  reinstatement,  1  American,  2  Filipinos;  , 
reductions  43,  Americans  23,  Filipinos  20. 

The  patrol  wagons  of  the  department  responded  during  the  year  to  1,648 
calls ;  1,421  were  ordinary  calls  and  227  "fast"  calls.  Nine  hundred  and  eighty 
firearm  permits  were  issued ;  241  renewed,  and  33C  canceled. 

Fomtd. — The  city  poundkeeper  Impounded  during  the  year  2,276  dogs,  of 
which  disposition  was  made  as  follows :  One  thousand  five  hunded  and  seventy- 
four  were  cremated,  451  redeemed,  216  released,  5  turned  over  to  bureau  of  gov- 
ernment laboratories,  8  escaped,  and  19  on  hand.  He  also  impounded  20  horses. 
102  ponies,  7  mules,  137  hogs,  116  goats,  4  sheep,  41  carabaos,  G  cows,  and  4 
deer,  and  collected  fees  to  the  amount  of  ?4,055.15. 

Health. — The  health  of  the  department  during  the  past  year  has  been  excel- 
lent. Eight  deaths  occurred,  6  ot  which  were  the  result  of  natural  cat.se'*,  1  b> 
suicide,  and  1  killed  by  live  electric  wire. 

Police  fund, — This  fund  has  decreased  owing  to  the  number  of  deaths  and 
the  disinterring  of  the  bodies  of  eight  American  polieemen  m  the  tsatlon.il 
Cemetery  and  relnterrlng  In  the  CemetJerio  del  Norte  and  the  removal  of  the 
body  of  one  native  policeman  from  paupers'  lot  to  Oementerio  del  Norte,  music  at 
funerals  of  deceased  members,  and  a  present  of  PlOO  to  the  destitute  widow  of 
Mamerto  Picardal.  The  receipts  for  the  year  amounted  to  P2,102.74,  while  the 
expenditures  amounted  to  ?3,180;  total  remaining  on  hand  June  30,  1906, 
fB,47ai6:  of  this  amount  P5,440  is  on  deposit  in  the  Chartered  Banli  of  India, 
Australia,  and  China,  and  ¥^.16  Is  under  the  care  of  the  storekeeper  of  the 
department. 

Confiscated,  found,  and  stolen  property. — Three  hundred  and  bIk  entries  of 
the  above  have  been  received  during  the  year,  making  a  total  of  1,727  entries 
in  a  little  over  five  years;  102  were  disposed  of  at  auction  November  21,  1905, 
for  the  sum  of  *97.62,  and  72  entries  on  May  24,  1906,  for  M23.17. 

Prisoners  arrested. — During  the  year  11,992  arrests  were  made,  which  is  a 
decrease  of  1,671  from  the  previous  year.    The  chief  causes  of  arrests  were : 

Gambling 2,095  I  Blocking  highway 469 

Embezzlement 1,440  Vagrancy 409 

Disorderly  conduct 1,170  Assault 358 

Theft 608  I  Larceny 279 

It  Is  to  be  noted  that  there  was  very  little  violent  crime.  There  were  but  2 
cases  of  attempted  murder,  7  of  murder,  8  of  assault  with  a  deadly  weapon,  3 
of  assault  with  Intent  tn  kill,  1  of  attempted  suicide,  6  of  frustrated  murder,  11 
of  rape.  I  of  frustrated  homicide,  and  3  of  homicide.  The  principal  ofCeoders 
were:  FiJipinos.  9,223;  Chinese.  1.739;  Americans,  725;  Japanese,  112;  Euro- 
peans, 87 ;  Spaniards,  04. 

Summary  court. — There  were  281  cases  tried  during  the  year  by  the  assistant 
chief  of  police,  who  acts  as  summary  court  otflcer.  Many  of  these  men  were 
discharged,  ottkers  fined  and  censured. 

Tpphoon»  and  care  of  destitute  persons. — On  the  26th  of  Septeml)er,  1905,  a 
severe  typhoon  passed  over  the  city,  causing  many  iieople  to  be  homeless,  and 
the  police  department  rendered  all  assistance  possible.  Men  ou  leave  and  sick 
performed  almost  continuous  duty  In  the  saving  of  lives  and  property,  and  bring- 
ing to  the  different  stations  those  who  were  in  need  of  food  and  shelter. 
Twenty-three  sacks  of  rice  and  31  cases  of  salmon  were  obtained  from  the  civil 
supply  store  of  the  bureau  of  constabulary  and  distributed  to  the  destitute. 
During  the  raging  of  this  typhoon  Patrolman  Alfonso  Sobrevllla  was  killed  by 
fallen  live  telephone  wire  while  In  the  act  of  endeavoring  to  rescue  a  small  lioy 
who  had  come  In  contact  with  the  same  wire.  Salary  due  him,  together  with 
his  accrued  leave  and  subscription,  amounting  to  about  PSOO,  was  turned  over  to 
a  committee  appointed  by  the  department  for  the  purpose  of  taking  care  of  his 
wife  and  children. 

Reappeararwe  of  cholera. — During  the  month  of  August,  1905,  cholera  made  its 
reappearance  In  the  city,  the  first  case  being  in  the  district  of  Sampaloc.  Owing 
to  this  epidemic  the  police  have  a  great  deal  more  work  to  perform,  being  used 
as  guards  at  all  houses  where  the  disease  is  discovered.  They  also  assist  in  pre- 
venting the  sale  of  prohibited  foods,  etc. 
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Froeeasions. — Eeltgloua  processions  in  the  city  of  Manila  occupy  a  Rreat  deal 
of  the  time  of  this  department.  As  a  rule  these  processions  require  the  time 
of  from  twelve  to  fifteen  men  for  one  or  two  hours  to  handle  tbe  crowd.  The 
following  indicates  approximately  the  service  so  rendered : 

Total  number  of  police  used 3,710 

Total  hours  of  duty 13,702 

Processions  and  festivals 207 

So  that  it  can  be  seen  that  with  the  number  of  processions  in  the  city  during 
the  year  the  services  of  policemen  necessary  to  handle  the  crowd  and  length  of 
time  employed  are  costly.  Theaters,  cinematographs,  banquets,  etc.,  also  take 
HP  considerable  time  of  the  police  department. 

Cooperation  Kith  eonsfa 6 uion/-— Cooperation  with  tlie  PhilippineB  Constabu- 
lary and  the  military  authorities  continues  to  be  excellent,  as  in  the  past.  The 
only  friction  which  has  arisen  between  this  department  and  the  Philippines 
Constabulary  has  been  over  the  right  to  arrest  in  Manila.  This  matter  has 
lieen  satisfactorily  arranged  and  is  now  working  nicely. 

ConsoUdaiion  and  transfer  of  stations. — The  river  and  harbor  police  of  San 
Fernando  station  were  transferred  to  the  building  better  Icnown  as  the  captain 
of  the  port's  office.  This  station  is  now  consolidated  with  Cuartel  Melsic 
and  no  reeoi-ds  of  any  kind  are  kept  at  this  station.  The  police  of  Santa  Crua 
and  AnloaguG  have  also  been  consolidated  with  those  at  Meisic.  Through  the 
consolidation  of  the  police,  the  following  stations  have  been  vacated:  Anloague, 
American  and  native ;  Santa  Cruz,  American  and  native :  Sampaloc,  native. 

Longevity  po^.— At  the  time  the  estimates  for  the  appropriation  were  con- 
sidered by  the  municipal  board,  under  the  stress  of  rigid  economy  which  was 
then  being  enforced,  the  board  decided  to  suspend  the  operation  of  tbe  longevity- 
pay  system  in  the  police  and  fire  departments  for  the  present  fiscal  year.  More- 
over, the  report  of  the  organization  committee  on  tbe  changes  In  the  police 
department,  which  was  approved  by  the  Commission,  provided  a  maximum  sum 
for  the  operation  of  the  department  for  the  coming  year,  which  did  not  admit 
of  the  increase  in  salary  due  to  length  of  service  as  based  on  the  accepted  sys- 
tem of  longevity  pay. 

The  committee  on  police  has  recommended  that  the  board  reconsider  this 
action,  the  expediency  of  which  Is  open  to  question  in  view  of  the  small 
amount  of  money  involved  and  the  dissatisfaction  which  may  be  aroused 
among  the  members  of  the  force,  with  more  or  less  reason.  The  number  of  men 
afCected  by  the  Increase  of  pay  is  smaller  than  appeared  at  the  former  considera- 
tion of  the  matter.  A  large  majority  have  already  enjoyed  the  full  operation  of 
the  longevity  pay  and  are  not  now  subject  to  further  increase  on  account  of 
continuous  service,  but  must  look  to  promotion  in  rank  as  a  means  to  Increased 
salary.  The  number  of  men  in  the  police  department  to  be  atfected  by  this 
suspension  is  as  follows: 

47  from  M.IGO  to?2,280 ?B,640 

9  from  *2,000  to  f^l60 j 1,440 

2  from  P'1,800  to  P2,000 400 

Total   {58)   _      7,480 

Second  and  third  class : 

43  from  rtHlO  to  1'720 2.580 

24  from  WOO  to  fWO 1,  440 

10  from  P480  to  fWO 1,  200 


Total  (77)  5,220 

Aggregate 12,700 

which  is  the  amount  the  polioe  estimate  would  have  to  be  Increased  in  order  to 
give  all  the  men  in  the  classes  affected  the  extra  pay  allowed  under  the  longevity 
system ;  but  Inasmuch  as  this  Increase  is  to  be  allowed  only  to  those  whose  serv- 
ices are  entirely  satisfactory  a  small  reduction  may  be  made  In  view  of  those 
cases  wherein  the  services  have  been  such  as  would  not  warrant  the  increase. 

Mounted  detachment. — At  the  close  of  the  flecal  year,  on  account  of  the  en- 
forced economy,  this  detachment  was  dismounted  and  horses,  equipment,  etc., 
were   turned   over  to   the   superintendent   of   sanitation   and   transportation. 
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ArrangementB  have  Iwen  made  whereby,  when  neceaalty  demands  it,  such  as  at 
present  processions  and  in  reoonnoiterlng  the  outlying  districts  in  the  event  of 
disturbance,  horses  may  be  obtained.  With  this  change  it  will  not  be  possible 
to  patrol  the  city  limits  in  as  efficient  u  manner  as  in  the  past,  which  region  Is 
occupied  by  a  more  or  less  lawless  element  usually  found  in  the  vicinity  of  cock- 
pits, gambling  houses,  etc. 

Uni/ornis. — On  February  1,  1906,  the  flrst-dass  (American)  policemen  re- 
verted to  the  original  ithakl  uniform,  experience  having  shown  that  "nothing 
is  so  satisfactory  in  wear,  cost,  and  general  comfort.  The  second  and  third 
class  (native)  policemen  made  a  similar  change  on  April  1,  1906,  and  the  new 
unifornjs  have  not  only  proven  more  satisfactory  than  the  old  canamo,  but  have 
very  much  improved  the  appearance  of  the  wearers. 

Police  surgeons. — ^The  work  which  was  formerly  performed  by  the  two  police 
surgeons  is  now  being  done  by  the  doctors  of  the  bureau  of  health  and  the  former 
hoMe  resigned.  The  district  stations  of  the  bureau  of  health  have  been  estab- 
lished in  the  various  police  stations,  and  the  district  doctors  attend  to  all  cases 
of  sickness  not  requiring  hospital  care.  This  results  in  economy  to  the  police 
department  In  the  saving  of  the  salary  of  the  two  surgeons  and  to  the  bureau 
of  health  in  the  saving  of  rental  of  district  offices  and  storerooms. 

Bribery.—C^lit.  Jack  Dowson,  formerly  commanding  officer  of  precinct  No.  .% 
was  charged  with  accepting  of  brll)es  to  permit  gambling  in  his  precinct  and  to 
give  police  protection  to  the  players.  After  a  careful  examination  by  the  chief 
of  police  and  his  assistants,  the  evidence  was  transmitted  to  the  municipal  board 
and  that  body  made  a  searching  Investigation  which  resulted  in  the  final  dis- 
missal of  the  accused  captain.  He  was  tried  on  other  charges  in  the  court  of 
first  instance  and  acquitted.  This  is  tlie  first  serious  case  of  this  nature  which 
iias  occurred  since  the  organization  of  the  police  department. 

Secret  «eruice.— The  secret-service  bureau  recovered  stolen  property  to  the 
value  of  929,055.84  and  stolen  money  to  the  amount  of  P^,153.37.  The  Bertil- 
lon  system  of  criminal  Identification,  installed  last  year,  is  now  In  full  operation, 
and  as  the  employees  are  more  familiar  with  the  details  the  service  is  becoming 
much  more  valuable.  The  bureau  has  conducted  a  large  number  of  investiga- 
tions for  the  Insular  government,  in  addition  to  the  municipal  work,  and  during 
the  last  few  weeks  of  the  fiscal  year  several  of  its  members  were  steadily  en- 
gaged in  obtaining  information  for  the  board  of  pardons,  recently  appointed  by 
the  governor-general  to  make  recommendations  for  the  release  of  certain  men 
who  were  serving  terms  in  Billbid  prison. 

Experience  has  shown  that  it  would  be  greatly  to  the  advantage  of  the  police 
department  to  require  all  persona  operating  Imncas  in  Manila  Bay  and  the 
Paslg  River  to  l>e  registered  at  the  police  station  nearest  the  water  front  Owing 
to  tlie  numerous  crimes  committed  on  the  river  and  water  front  such  registra- 
tion would  facilitate  investigations. 


The  maintenance  of  the  force  of  this  office  costs  ^15,220  annually.  It  is 
composed  of  10  employees,  of  which  3  are  Americans  and  7  Filipinos,  to  wit; 
One  city  attorney  (Filipino),  1  assistant  city  attorney  (American),  2  clerks 
class  6  (Filipino),  1  clerk  class  7  (American),  2  clerks  class  8  (1  Filipino  and 
1  American),  2  clerks  class  9  (Filipino),  and  1  messenger  (Filipino). 

From  the  comparative  study  of  the  work  done  in  the  year  ending  June  30, 
1806,  with  that  of  the  previous  period,  it  Is  drawn  that  while  the  labors  of  an 
administrative  character  have  decreased  in  the  former,  those  of  a  judicial 
nature  have  increased,  and  It  can  be  asserted  as  a  fact  that  the  volume  of  work 
accomplished  by  this  office  in  the  two  years  is  almost  the  same." 

It  is  worthy  of  note  that  while  one  of  the  principal  functions  of  the  city 
attorney,  as  per  section  38  of  the  Manila  charter,  is  to  make  Investigations 
I'^arding  any  city  official  accused  of  negligence  or  bad  conduct  in  the  per- 
formance of  his  office,  as  likewise  regarding  any  person  alleged  to  have  violated 
any  franchise  or  privilege  granted  by  the  city,  there  Is  no  record  In  the 
resume  of  labor  done  by  this  office  of  any  matter  of  that  nature,  notwithstand- 
ing that  Investigations  of  complaints  of  this  kind  have  been  held. 
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It  wouM  therefore  be  advisable  in  the  future  that  all  these  in-vestgations 
be  held  by  the  city  attorney,  excepting  those  of  acts  subject  to  discipline  com- 
mitted by  members  of  the  iwiice  and  fire  departments,  because  for  those  tlie 
chiefs,  respectiyeiy,  are  empowered  by  sections  35  and  45  of  the  Manila 
charter. 


The  appropriation  for  this  office  for  salaries  is  P44,860. 
of  14  employees,  7  of  which  are  Americans  and  7  Filipinos,"  fs  follows:  One 
prosecuting  attorney  (American) ;  5  assistants,    of  whom  2  are  Americans  and 
3  Filipinos ;  7  clerks,  of  whom  4  are  Americana  and  3  Filipinos ;  1  messenger. 

The  excessive  labors  weighing  upon  tliis  office  in  previous  years  have  dimln- 
lebed,  as  may  be  seen  by  the  following  table; 


■«-,. 

.»«. 

4,<m 

1,47S 

During  the  la«t  rear  fewer  case*  have  been  filed  In  the  court  of  first  instance 
as  compared  with  the  previous  one  due  pilntlpally  to  the  di^uppearam e  of  the 
briganilage  cisea  that  viere  so  troublesome  m  former  years 

The  considerable  Inciease  of  tabes  Hied  last  year  in  the  mmiicipal  court,  as 
compared  with  those  filed  during  the  pre^  lous  one  is  itcounted  (or  because  since 
January  last  an  assistant  from  this  office  acts  In  all  and  eath  one  of  the  •  ases 
filed  in  that  court  while  prior  to  said  date  the  prosecuting  attorney  inttrvenetl 
solely  In  such  cafles  as  ht&  office  prepared  for  proecutlon 

This  office  was  in  charge  of  Hon  C  H  Smith  until  Marih  25  of  this  year. 
when  he  resigned  owing  to  his  appointment  as  a  Judge  of  first  Instance  Mr. 
Aviett  R  Cotton  an  attorney  at  law  piactklng  In  the  citv  of  UoUo  was  ap- 
iKimted  to  ■aubstitute  Judge  Smith  under  date  of  4prll  1  I  ist 


The  personnel  of  this  ofiite  costs  T16  520  per  annum  fonsHting  of  7  empltvaea, 
of  which  2  are  Americana  and  5  Filipinos,  to  wit:  One  Judge  (American),  1 
clerk  (American),  3  assistant  clerks  (Filipino),  1  Interpreter  (Filipino),  and 
1  messenger  (Filipino). 

There  are,  moreover,  3  American  and  1  Filipino  police  officers  permanently 
detailed  for  service  In  the  court. 

The  business  during  the  past  year  has  been  less  than  In  the  previous  term, 
as  may  be  noticed  by  the  statement  below  ; 

Cases  diirittff  the  years  1904~5  and  1905-6. 


B.„„,.„. 

im-e. 

Decrease. 

_        III   fli«I                                                                                                1       «  q» 

9;416 

1 

This  office  Is  served  entirely  by  8  Filipino  employees,  implying  an  expense 
of  M,720,  and  classified  as  follows :  One  registrar,  1  deputy  registrar,  5  clerks, 
and  1  messenger. 

These  employees  do  considerable  clerical  work.  Besides  attending  to  the 
registry  books  corresponding  to  the  city  of  Manila,  they  also  keep  the  registry 
books  belonging  to  the  towns  of  Paferos,  Taguilk,  Pineda,  Paranaque,  Las 
Plnas,  Muntinlupa,  San  Pedro  Macatl,  San  Felipe  Neri,  San  Juan  del  Monte, 
Pasig,    Kaluta,    Taytay,    Marlqulna,    Antipolo,    Angono,    Blnagonan,    Cardona, 
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Morong,  Barras,  Tanay,  Jalajala,  Plllila,  Teresa,  Calooean,  Tambobo,  Navotas, 
Novaliches,  San  Mateo,  Moutalban,  and  Bosoboso,  of  tbe  province  of  Rizal. 
Up  to  the  present  time  no  definite  arrangement  lias  been  made  to  terminate  this 
inconalstenej ;  and  although  no  new  registrations  are  entered  la  the  registry 
books  of  the  aiore-mentloned  towna,  nevertheless  all  actions  subject  to  regis-  , 
tratlon  relating  to  property  already  registered  and  al!  certiflcates  of  registra- 
tion of  said  property  are  being  attended  to  by  this  office. 

If  to  the  foregoing  be  added  that  tbe  mortgage  law  requires  that  all  these 
registrations  must  be  written  by  band  in  said  registries,  the  strenuous  worli 
o£  this  office  to  keep  r^istrations  to  date  can  be  easily  anderstood. 

Again,  during  the  year  ending  June  30  last  there  has  t>ecn  an  increase  in  tlie 
number  of  registrations  of  titles  and  also  a  greater  number  of  mortgages  and 
reversion  sales  as  shown  by  the  statement  on  file  in  the  War  Department. 

The  increase  in  sales  and  in  liens  upon  city  real  estate  and  tbe  decrease  in 
redemptions  are  very  elonuent  data  to  appreciate  the  general  economic  condl- 

For  tbe  purpose  of  remedying  certain  complaints  regarding  delay  In  the 
dispatch  of  matters  In  this  office,  it  was  decided  in  March  last  to  add  one  more 
cleric  of  Class  I  and  to  provide  it  with  suitable  cabinets  wherein  to  guard  all 
the  registration  l>ooks  and  other  documents  which  had  theretofore  been  kept 
in  the  vault  of  the  department  of  engineering,  which  vault,  being  situated  two 
floors  below  this  office,  was  a  cause  of  difficulties  and  loss  of  time  In  its  lalMtts. 

It  would  be  advisable  to  enact  the  necessory  laws  limiting  this  office  to  keep 
the  registry  books  of  property  comprised  within  the  municipal  radius  of  Manila, 
since  by  the  act  (No.  1508)  establishing  the  chattel  mortgage  the  labors  of  this 
office  will  be  considerably  increased  as  soon  as  it  Is  put  in  forcv. 


There  are  two  courts  of  Justices  of  the  peace  in  the  city,  wherein  all  the 
employees,  three  in  each  court,  are  Filipinos.  The  salaries  of  each  court 
amount  to  P2,832  per  annum. 

One  of  these  courts  has  always  been  located  within  the  Walled  City  and  the 
other  on  Anloague  street  until  January  20  last,  when  it  was  moved  to  the 
Walled  City  also,  and  both  are  now  located  In  the  supreme  court  building. 

The  belief  In  tbe  need  of  two  Justices  of  the  peace  courts  in  two  differeut 
districts  of  the  city  ia  unwarranted,  since  no  disturbance  has  been  noticed  by 
their  concentration  in  the  Walled  City. 

Tbe  business  done  by  these  two  courts  in  the  last  two  years  is  stated  in  the 
following  table : 


Nature  oiwoikperformea. 

19M-5, 

'«"■ 

''m 

1815 

Arttcles  of  BBSlenmei: 

'£SA: 

From  the  examination  of  the  foregoing  table  It  is  inferred  that  the  labors  of 
the  courts  of  justices  of  the  peace  have  diminished  considerably  within  the  last 
year,  so  that  the  two  courts  could  be  consolidated  into  one.  with  one  Justice,  one 
clerk,  and  a  messenger,  to  whom  greater  salaries  could  be  assigned  than  tbose 
now  drawn  by  them. 


The  force  of  this  office  costs  P19,150  per  annum,  and  is  composed  of  3  Amer- 
ican and  12  Filipino  employees,  plus  6  laborers  permanently  in  service,  as  fol- 
lows: One  sheriff  (American),  2  deputy  sherifCs  (American),  7  deputy  sheriffs 
(Filipino),  2  prisoners'  guards  (Filipino),  1  driver  (Filipino),  2  clerks  (Plll- 
plno),  1  Janitor  (Filipino),  and  0  Filipino  laborers. 

In  the  warrants  for  arrest  this  office  has  been  aided  by  the  secret-service 
officers. 

i  and  have  increased  In 


1  the  War  Department. 
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Tbe  increase  In  cIvU  matters  has  also  augmented  the  fees  collected  by  thla 
office.  The  following  fees  were  collected  during  the  years  1904-5  and  1905-6: 
1904-5,  *'I2,777.03;  1905-6,  M4,867.23. 

PIBE    DEPARTMENT. 

The  personnel  of  the  Are  department  for  the  fiscal  year  1906,  iacludlng 
offlcera,  consisted  oC  146  men.  Of  this  numher  83  were  first-class  firemen,  2  of 
which  were  Filipinos,  and  61  were  second  class  (Filipinos).  Of  the  total  of 
146,  8  men  were  occupied  In  the  work  of  the  electrical  branch.  The  department 
ia  divided  into  7  engine  companies,  4  chemical  companies,  2  hook-and-ladder 
companies,  and  it  is  honsed  in  7  stations,  all  of  which  belong  to  the  city, 
except  No.  4,  Intramuros  station,  which  property  Is  claimed  by  the  insular  gov- 
ernment 


In  the  last  appropriation  bill  provision  was  made  tor  12  foremen.  7  engineers 
of  tbe  first  class  (Americans),  and  7  engineers  of  the  second  class  (Filipinos). 
During  the  year  the  number  of  foremen  was  reduced  from  12  to  9  by  taking 
advantage  of  resignations  and  separations  occurring  in  this  rank.  It  is  pro- 
posed to  further  reduce  this  number  to  8  foremen,  and  provision  has  been  made 
for  such  change  in  the  estimate  approved  by  the  board  and  now  before  the 
Commission  awaiting  consideration.  It  Is  also  proposed  to  reduce  the  7  engi- 
neers of  the  first  class  to  5,  and  to  Increase  the  nnmber  of  second-claee 
ei^ineers  to  9.  It  ia  the  aim  of  the  department  to  promote  Filipinos  to 
responsible  positions  as  soon  as  they  show  themselves  capable  of  performing  the 
higher  duties.  The  promotion  of  two  Filipinos  to  the  engines  will  be  In  the 
nature  of  an  experiment,  which  will  be  carefully  observed  because  of  the 
importance  of  the  work  to  be  performed  by  these  men.  Filipino  engineers  hove 
been  employed  In  the  department  as  second-class  englneera  on  apparatus  of 
lesser  Importance  for  some  time.  Under  the  close  observation  and  careful 
instruction  of  the  chief  engineer  it  le  believed  that  the  experiment  about  to  be 
Inaugurated  will  be  successful. 

Up  to  June  30,  1906,  the  electrical  branch  consisted  of  1  city  electrician  and 
deputy  chief,  1  assistant  electrician,  and  6  linemen,  2  Americans  and  4  Filipinos. 
The  reorganization,  as  contemplated  In  the  estimate  approved  by  the  board, 
provides  for  the  elimination  of  the  position  of  assistant  electrician,  and  relieves 
the  city  electrician  of  the  duties  of  deputy  chief.  This  reduction  is  believed  to 
be  feasible,  owing  to  the  practical  completion  of  the  police  and  fire-alarm 
system.  During  the  past  three  years  this  work  has  been  very  heavy,  but  from 
now  on  the  extensions  required  from  time  to  time  can  be  made  by  the  reduced 
force. 

On  January  30,  1904,  the  municipal  board  adopted  a  resolution  placing  the 
direct  supervision  of  the  lighting  of  public  buildings  and  places  under  the  city 
electrician,  but  requiring  all  vouchers  and  accounts  pertaining  to  the  same  to 
be  signed,  as  heretofore,  by  the  city  engineer,  after  being  approved  by  the  city 
electrician,  and  It  further  provided  that  the  work  of  the  Inspection  o£  buildings 
shall  be  transferred  from  the  building  Inspector  to  the  superintendent  of  build- 
ings and  illumination.  This  practically  amounted  to  an  amendment  to  section 
33  of  the  city  charter,  but  that  amendment  has  not  been  enacted.  Therefore, 
the  change  In  the  administration  of  tbe  flre  department,  which  was  temporarily 
effected  pending  the  enactment  of  the  amendment,  has  not  been  strictly  legal. 
It  was  ui^ed  by  the  then  committee  on  fire  that  the  change  provided  in  the 
resolution  would  produce  economy  and,  at  the  same  time.  Improve  efficiency, 
but  experience  has  shown  very  definitely  that  the  consolidation  is  not  a  success. 
The  last  estimate  of  appropriation  provides  for  the  limitation  of  the  duties  of 
the  city  electrician  to  purely  electrical  work.  The  construction  and  operation  of 
some  40  miles  of  electric  street  railway  and  the  gradual  installation  of  an 
entirely  new  system  of  electric  street  llghthig,  together  with  the  installation 
of  a  new  telephone  system  and  the  removal  from  the  streets  and  public  places  of 
the  old  telephone  and  electric  systems,  have  so  added  to  the  labors  and  the 
Importance  of  the  electrical  department  that  it  becomes  absolutely  necessary  for 
the  city  electrician  to  devote  his  entire  time  to  this  particular  work. 

An  alternative  estimate  has  been  submitted  to  the  municipal  board,  wherein 
It  is  provided  that  the  city  electrician  shall  have  entire  chai^  of  all  mafiers 
pertaining  to  the  use  of  electricity  in  the  city.  At  the  present  time  the  respon- 
sibility for  supervision,  checking,  and  payment  of  the  public  lighting  in  the 
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etreete  and  plazas  and  alio  in  the  public  bulldinga  ia  divided  between  tlie 
fit(  eiu,iueer  and  the  dtv  ele<'trlci«in  witb  the  result  thtt  thp  effipipmv  of  the 
department  is  lowered  and  there  are  numerous  conflicts  between  the  two  offi 
cials  The  titv  engineer  is  thus  required  to  sign  voucheis  which  he  has  no 
way  of  ".heclcing  or  of  conciuBivelv  determining  the  accuracy  and  he  ib  obliged 
to  rely  on  the  reports  of  the  superintendent  of  buildings  and  illumhiation  and 
the  city  electrielan  The  last  named  la  the  only  official  who  can  properly  handle 
auLh  matters  and  the  entire  responsibility  and  authority  should  rest  with  him 
The  committee  on  Are  has  prepared  a  plan  for  the  consolidation  of  tlie  elettric 
work  of  the  insular  goyernment  of  Manila  with  the  offlce  of  the  city  electrician 
which  has  been  discussed  by  the  municip-ji  board  and  referred  to  the  reor 
ganization  committee  for  its  consideration  The  matter  villi  be  diaeussed  at 
the  time  the  estimates  are  tieiag  considered  hv  the  Commission  and  should  the 
plan  be  approved  it  is  be!ie\ed  that  economj  and  better  administratli  n  will  be 
effected 

Owing  to  the  failure  of  the  consolidation  of  the  offices  of  the  eitv  electrician 
and  deputy  chief  It  has  been  found  necessarj  to  detail  one  foreman  to  head 
quarters  designating  him  temporarily  as  subdeputy  chief  to  perform  the  duties 
imposed  bj  the  rules  and  r^ulations  This  officer  is  required  to  make  the  inspec 
tiona  of  inllammables  and  e'^plosive  material  and  also  londucta  tlie  aummary 
court  It  Is  recommended  that  the  position  of  deputy  chief  be  restored  at  the 
old  salary  of  P3G00  per  year  By  promoting  a  foreman  to  this  position  his 
salary  will  be  increased  ?600  per  annum  provided  howeyer  that  not  more  than 
PS  200  shall  be  appropriated  for  the  fiscal  year  1907 

Fire  protevtion  on  the  niei  and  6ay~-On  Jannary  28  1W3  arrangements 
were  made  with  the  director  of  navigation  for  the  use  hv  the  tire  depirtment 
in  case  of  fires  in  the  shipping  on  the  river  and  on  the  bav  and  along  the  water 
front  of  the  launches  Bohol  Cuyo  and  George  Tilly  whkh  «ire  equipped  with 
fire  pumps  and  a  gong  was  installed  on  Engineer  Island  The  capacity  of  the 
department  was  thus  greatly  Inireased  The  Bohol  and  Tilli/  have  the  ad\an 
tage  of  being  able  to  pass  under  the  bridges  at  almost  any  stage  of  the  tide 

Prtvious  to  this  time  the  only  protection  of  this  class  crusisted  of  the  flre 
pumps  on  the  police  launch  Buckey  0  Veid  and  the  aanitarv  barge  Pluto  On 
Mdv  24  190b  the  director  of  navigation  rescinded  this  arrangement  which 
operated  practically  to  put  all  the  launches  of  hla  bureau  at  the  immediate 
command  of  the  fire  department  in  case  of  a  marine  fire  by  imposing  the  re- 
quirement tliat  in  each  Individual  cat*  the  permission  of  the  director  for  the 
use  of  the  launclies  of  his  bureau  should  be  recelied  before  they  eould  respond 
t)  in  ilarm  As  one  of  the  chief  elements  in  fighting  fire  is  the  abiltj  to  reach 
the  ( onfiagrdtfon  ia  the  quickest  pfasible  time  the  main  adiantagp  in  the  use 
of  tlie  liunLhea  lias  therefore  been  lost  Howeier  when  the  department  needs 
the  launches  fitted  with  hre  pumps  every  effort  will  be  made  to  communicate 
with  the  director  and  obtain  his  permission  In  the  plan  of  the  organization 
ccmmittce  of  the  insular  government  concerning  the  police  department  of  the 
citj  tf  Manila  which  plan  was  approved  by  the  Commission  no  provision  has 
been  made  for  the  retention  in  the  service  of  the  police  launch  Buckep  0  \eill 
and  on  June  30  190b  the  trew  was  discharged  and  the  launch  went  out  of  com 
mission  If  it  is  restored  to  service  in  some  bureau  of  the  insular  gcvemment 
it  will  be  outside  the  Jurisdiction  of  the  citv  and  its  v  ilue  for  fire-fighting  pur 
poses  will  be  approximatelj  the  same  as  the  launches  of  the  bureau  of  navi 
gatljn  Thia  reduces  the  city  s  equipment  for  marine  fire  service  to  the  pumps 
on  the  aanitan  barge  Pluto  \s  this  barge  makes  daily  trips  to  the  dumping 
grounds  at  least  10  milea  down  the  bay  it  will  not  be  available  for  several 
hours  each  day  With  these  statements  there  is  obviously  no  need  for  a  fur 
ther  explanation  of  the  fact  that  the  river  and  bay  shipping  and  much  of  the 
waterfront  property  are  deprived  of  any  aiequate  fire  protection  and  it  ia 
reccmmended  that  provision  be  made  (or  more  convenient  use  of  an!  greater 
jurisdiction  over  the  launches  which  are  fatted  with  fire  pumps  The  services 
of  the  police  launch  when  fighting  fires  under  the  direction  of  the  fire  depart 
meut  have  been  valuable 

Contracta  have  been  awarded  for  the  construction  of  wharves  and  wirehonses 
for  the  quartermaster  department  of  the  Army  and  for  the  civil  government, 
and  with  the  improvement  of  the  reclaimed  arei  and  the  attraction  of  offices 
and  warehouses  to  the  site  of  the  new  harbor  south  of  the  river  the  demand 
for  marine  fire  piotectlon  will  naturally  he  mm  h  increased  'Shipping  will  be 
more  centralized  and  the  lighterage  and  storage  of  cargo  will  occupy  a  more 
reHtricted  area     In  addition  to  the  increase  in  the  equipment  of  the  department. 
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designed  to  protect  this  important  section  against  fires  In  the  harbor,  special 
attention  shoutd  be  paid  to  the  extension  of  tJie  system  of  hydrants  wlileh  will 
be  inatailed  on  the  reclaimed  area. 

On  the  recommendation  of  the  committee  on  fire  and  the  chief  of  the  depart- 
ment the  present  estimate  of  appropriation  provides  for  a  change  in  the  title 
of  the  grades  of  foremen  and  assistnnt  foremen  to  captain  and  lieutenant. 
These  titles  were  formerly  employed  In  the  department,  and,  though  tlie  first 
titles  liave  been  officially  used  for  the  past  year,  nevertheless  the  old  titles  are 
used  by  tlie  public  and  by  the  majority  of  men  in  the  lieravtmeut,  and  there 
appears  to  be  no  good  reason  wliy  they  should  not  be  again  used;  i 
the  men  desire  the  restoration. 

On  January  30,  1S>06,  the  Commission  passed  an  act  granting  e 
the  Manila  Electric  Railway  and  Light  Company  to  construct  tracks  and  o 
head  work  in  the  city  of  Manila,  traversing  certain  streets  In  the  walled  city, 
along  tlie  glacis,  and  looping  the  quartermaster  storehouses,  thus  giving  com- 
munication with  the  reclaimed  area  of  the  water  front  for  the  purpose  of  car- 
rying freight  and  parcels.  On  the  same  date  the  Commission  granted  a  fran- 
chise to  Charles  &I.  Swift  to  construct,  maintain,  and  operate  an  electric  rail- 
way and  an  electric  iiglit,  heat,  and  power  system  from  a  point  in  the  city  of 
Manila  In  an  easterly  direction  to  the  town  of  Pasig  in  the  province  of  Rizal. 
When  this  railway  is  constrtfcted  It  will  give  quick  communication  between 
Manila,  Fort  William  MoKinley,  and  Pasig,  and  will  add  much  to  the  accom- 
modation of  tbe  people  in  these  places,  between  which  there  is  rapidly  Increas- 
ing traffic. 

On  July  6,  19(6,  the  Commission  granted  a  franchise  to  the  Philippine  Islands 
Telephone  and  Telegraph  Company  to  construct,  maintain,  and  operate  tele- 
phone and  tel^raph  systems  and  to  carry  on  general  electrical -transmission 
business  in  and  between  the  provinces,  cities,  and  munlcIpaJities  of  Luzon. 
This  franchise  is  not  exclusive,  and  preserves  the  right  to  the  government  to 
regulate  the  rates  to  be  charged  by  the  grantees.  It  anticipated  the  purchase  of 
the  franchise  of  the  Soclcdad  de  Teiefonos  de  Manila  by  providing  that  all 
the  rights  and  privileges  acquired  by  such  franchise  should  be  considered  as 
merged  in  the  new  franchise  and  that  the  old  franchise  should  have  no  force 
or  effect  whatever  after  the  said  purchase.  After  much  negotiation  the  pur- 
chase was  effected,  and  preparations  are  now  being  made  to  remove  the  obso- 
lete lines  and  fixtures  of  the  Sociedad  de  Teiefonos  de  Manila.  In  lieu  of  taxes 
on  the  franchise  or  earnings  the  Philippine  Islands  Telephone  and  Telegraph 
Company  Is  required  to  pay  to  the  insular  treasurer  each  year  2  per  cent  of  the 
gross  receipts  of  the  telephone  and  telegraph  and  other  electrical -transmission 
business  transacted  under  the  franchise.  At  the  time  the  franchise  was  under 
discussion  a  representative  of  the  municipal  board  Introduced  a  provision  to 
the  effect  that  the  2  per  cent  of  the  gross  earnings  of  the  company  in  the  city 
of  Manila  should  be  paid  to  the  city  assessor  and  collector,  but  this  was  not 
allowed  by  the  Commission,  for  the  reason  tliat  it  was  not  believed  proper 
that  it  should  be  included  In  the  language  of  the  franchise,  which  deals  only 
with  tbe  insular  government  and  tbe  grantee ;  but  It  was  understood  that  the 
insular  treasurer  would  credit  the  city  of  Manila  with  Its  full  2  per  cent  of  its 
gross  earnings  within  the  limits  of  the  city.  The  company  is  under  the  obliga- 
tion of  being  fully  equipped  and  ready  to  operate,  within  eighteen  months  fi-om 
the  date  of  the  granting  of  the  franchise,  1,000  telephones  in  the  city  of  Manila, 
and  a  deposit  of  P50,000  or  negotiable  ixinds  or  other  approved  securities  was 
exacted  as  a  guaranty.  These  conditions  linve  been  practically  fulfilled,  and. 
tbe  new  system  is  now  in  a  fair  way  to  successful  operation.  The  old  system 
was  closed  for  business  on  July  15,  1906,  and  the  work  of  the  removal  of  the 
poles,  wires,  etc.,  has  commenced.  A  large  part  of  the  lines  of  the  new  eyst«m 
Is  carried  in  cables  and  laid  In  cement  conduits.  Tbe  work  is  being  watched 
with  great  interest,  for  the  reason  that  this  Is  the  first  experiment  of  the 
extensive  use  of  underground  conduits  in  the  city  of  Manila.  Tbe  company  has 
been  somewhat  embarrassed  by  the  accumulation  of  surface  water  in  ttie  man- 
holes and  also  in  the  joints  of  the  conduits ;  but  the  limited  exiwrlence  appar- 
ently demonstrates  the  success  of  this  method  of  construction.  If  extended 
operation  develops  entire  satisfaction,  it  is  the  intention  of  the  board  to  re- 
quire a  conduit  construction  for  electrical  transmission  wherever  the  same  is 
feasible.  Arrangements  have  been  made  for  the  Joint  use  of  the  city  poles 
carrying  the  wires  of  the  fire  and  police  alarm  system,  A  fixed  tariff  has  been 
adopted  for  the  rental  of  space  on  the  poles,  and  in  this  way  the  city  derives 
a  small  revenue,  which  goes  to  the  maintenance  of  the  poles  and  equipment; 
and,  at  the  same  time,  the  streets  over  which  the  new  telephone  lines  are  con- 
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structed  are  relieved  of  a  number  of  unslRlitlv  oh'Strnctions  This  Is  an  im 
portant  feature  la  Manila  owing  to  the  mrrowne&a  ind  trookedne^n  of  the 
itreets  ind  the  oiertianging  baltonles  which  prijeit  beyoad  tbe  street  line  In 
manj  places 

On  May  3  100b  the  ctmmittee  on  electrkil  Ilium  nition  and  [nsfillitnn 
presented  a  plau  for  the  reform  of  the  public  llghtlne  systtm  which  lias  re 
cehed  tbe  close  study  of  the  municipal  and  advisory  boards  and  has  teen 
approved  in  part  This  pitn  was  described  in  detail  and  Illustrated  hv  a  map 
of  tlie  citv  showmg  the  location  of  all  poles  and  ligLtw  aa  well  as  the  proposed 
location  of  extensions  It  wis  prepaied  by  a  (.-ommfttee  composed  of  the  tlty 
electrician  superintendent  of  buildings  and  the  committee  on  electrlcil  tnstal 
latloo  and  illuiuination  Owing  to  the  peculiar  cmdltions  surrounding  tbe 
implantation  of  civil  government  under  the  new  charter  of  the  citv  of  Manila 
the  public  lighting  system  necessarily  has  lieen  moie  or  less  of  i  patchwork 
Job  To  tbe  lights  wlilcb  were  found  In  the  streets  at  the  time  of  the  American 
occupation  additions  have  been  made  from  time  to  time  in  many  parts  of  the 
city  wherever  urgently  necessary  to  the  extent  warranted  by  the  limit  of  avail- 
able appropriation.  The  original  lighting  was  supplied  under  contract  by 
La  Blectrlolata,  and  consisted  of  arc  and  incandescent  lights.  The  incan- 
descent lights  have  never  been  satisfactory,  and  as  far  as  possible  they  have 
been  eliminated  and  substituted  by  the  arcs.  The  franchise  of  the  Manila 
Electric  Railroad  and  Light  Company  to  construct,  maintain,  and  operate  an 
electric  light,  heat,  and  power  system  in  the  city  of  Manila  and  Its  suburbs 
was  granted  on  March  24,  1903,  aud  this  company  assumed  the  existing  con- 
tracts of  La  Biectricista  with  the  city.  The  Manila  Electric  Railroad  and 
Light  Company  has  diligently  prosecuted  tiie  work  of  improving  the  public 
lighting  system  and  has  substantially  cooperated  with  the  police  and  fire 
departments  In  the  repair  of  old  lines  and  in  the  renewal  of  unsatisfactory 
or 'deteriorated  lights.  In  order  to  correct  faulty  lights  and  interruption,  the 
police  department  is  required  to  promptly  report  over  the  alarm  system  all  lights 
burning  dimly  or  extinguished  and  all  breaks  in  wires  and  fixtures.  In  this 
way  every  section  of  the  city  is  constantly  under  observation,  and  any  Irregu- 
larities are  at  or.ce  reported  to  the  police  headquarters.  These  In  turn  are 
reported  to  the  contracting  company,  and  in  almost  every  case  repairs  and 
renewals  are  made  In  a  prompt  and  satlsfectory  manner.  This  system  of 
correction  is  giving  excellent  results.  A  large  part  of  the  old  system  has  been 
rebuilt,  and  during  the  last  few  months  new  lines  have  been  constructed  and 
fed  from  the  new  power  station,  thus  gradually  reducing  La  Electriclsta 
service,  which  it  is  proposed  to  ultimately  suppress.  The  system  to-day  Is 
vastly  superior  to  what  it  has  been  in  any  other  year  since  the  American 
occupation  The  total  number  of  incandescent  lights  of  the  street-IIghtli^ 
system  paid  for  from  citv  revenues  is  936,  at  a  contract  price  of  K7.27  i>er 
annum  per  light  and  302  arc  lights  of  2,000  candlepower.  exclusive  of  the 
harbor  lights  matadero  and  other  Interior  lights,  as  a  contract  price  of  M9G.36 
per  annum  per  light  The  total  cost  of  the  public  lighting  system,  exterior  and 
Intenor  for  the  fascal  year  190fi  was  ^08,208.08,  which  sum,  in  view  of  the 
service  rendered,  is  believed  to  be  cheaper  than  any  other  American  city  of 
approximately  the  same  population  and  area. 

After  a  carefully  ob>ier\ed  experiment  of  TiO  inclosed  arcs,  which  were  In- 
stalled in  February,  IWO,  in  the  districts  of  Paco,  Malate.  and  Ermlta,  this 
new  Inclosed  arc  was  adopted  by  the  municipal  board  as  the  type  for  future 
extensions  in  the  public  lighting  system. 

The  plan  for  the  reform  contemplates  the  elimination  of  all  incandescent 
street  lights.  The  present  annual  cost  of  this  class  of  light,  consisting  of  936 
lamps,  paid  for  from  city  revenues,  is  P25,524.72.  As  rapidly  as  possible  the 
incandescent  lights  will  be  suppressed  and  the  arcs  substituted  therefor  up  to 
the  limit  of  the  appropriation.  If  the  Commission  approves  the  amount  fixed 
In  the  estimate  of  the  municipal  board,  there  will  be,  in  addition  to  the  sum 
formerly  applied  to  the  payment  of  Incandescent  lights,  about  ^^.OOO,  which  may 
be  used  for  such  extensions  as  may  be  deemed  most  necessary.  In  view  of  the 
much  reduced  strength  of  the  police  foree,  every  Improvement  in  the  lighting 
system  will  operate  not  only  to  the  benefit  of  the  public  directly,  but  it  will  be 
of  material  aid  in  the  maintenance  of  order. 

As  the  work  of  the  construction  of  the  new  water  system  progressed  It  was 
found  necessary  to  Install  a  line  of  telephone  from  the  headwaters  along  the 
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proposed  pipe  line  to  the  city  of  Manlltt,  with  Btatlona  at  the  various  camps 
and  iDiportant  points  of  the  construction  worli.  Tbie  line  was  erected  and  Is 
being  maintained  bj  the  Pbillppine  Islands  Telephone  and  Telegraph  Company, 
under  contract  with  the  city,  according  to  the  terms  of  which  the  city  assumes 
a  monthly  guaranty  of  not  more  than  ^135.  This  auxiliary  line  la  a  great 
convenience  and  saves  mnch  valuable  time  and  long  journeys. 


It  Is  again  recommended  that  a  suitable  station  house  be  secured  in  the  Malate 
district  The  value  of  residence  property  in  this  section  of  the  city  has  been  In- 
creased by  many  thousands  ot  dollars  during  the  past  twelve  months,  and  it  is 
reasonable  to  anticipate  that  similar  improvement  will  continue  in  the  future. 
At  the  present  time  this  is  one  of  tlie  choicest  residential  districts  In  ttie  city. 
The  nearest  station  is  located  at  the  intersection  of  Calles  Nozaleda,  Herran,  and 
San  Marcelino  in  the  district  of  Paco,  and  with  the  most  favorable  conditions 
It  requires  from  five  to  nine  minutes  for  the  apparatus  to  reach  points  in  the 
district  of  Malate.  Moreover,  the  Paco  Are  station  is  not  equipped  with  a 
truck  company,  and  If  appp.ratus  of  this  nature  Is  necessary  it  must  be  brought 
from  Tanduay,  which  is  on  the  other  side  of  the  rtver.  Arrangements  have  been 
made  for  the  use  of  the  old  car  stable  buildings  of  the  Manila  Electric  Railroad 
and  Light  Company,  which  are  erected  on  city  property  held  under  a  long  lease, 
on  the  bay  shore  opposite  Plaza  Malate.  A  section  of  the  building  can  be  fitted 
up  for  station  purposes  at  a  cost  of  approsimately  ¥^00.  There  is  a  good  esit 
on  a  broad  street  and  the  location  is  central.  A  chemical  engine  could  be  es- 
tablished at  this  point  which  would  be  of  great  value,  as  an  ordinary  Are  could 
be  held  under  control  until  the  arrival  of  the  Paco  apparatus,  and  in  many  cases 
the  prompt  use  of  the  chemical  engine  might  be  sufficient  to  extinguish  the  fire. 
As  the  city  is  not  in  a  position  to  purchase  new  apparatus,  this  engine  could 
be  diverted  from  one  of  the  other  stations.  According  to  the  estimates  submitted 
to  the  Commission,  the  department  is  allowed  so  small  a  margin  that  It  will  be 
Impossible  to  expend  even  the  sum  of  PSOO  on  this  much-needed  improvement 
during  the  coming  year.  Fortunately,  the  fire  losses  In  Brmita  and  Malate  have 
been  very  small,  but  as  the  great  majority  of  houses  are  constructed  of  imported 
soft  woods  and  there  is  very  little  stone  or  native  hard  wood  used,  the  danger 
from  fire  is  much  Increased. 

In  order  that  Santa  Mesa  Heights  may  be  properly  protected,  it  will  be  neces- 
sary to  establish  a  station  in  the  vicinity  of  the  Rotonda,  equipped  with  an 
engine  company.  The  nearest  station  to  Santa  Mesa  Heights  Is  located  in 
Tanduay  at  a  distance  of  about  2  miles.  The  high  ground  is  very  desirable  for 
residential  purposes,  and  many  houses  have  been  constructed  during  the  last  two 
or  three  years  in  which  imported  soft  woods  have  been  extensively  used.  It 
will  also  be  necessary  to  materially  improve  the  water  system,  as  there  is  a 
great  scarcity  of  fire  hydrants.  Unfortunately,  several  fires  have  occurred  on 
the  Heights,  and  in  a  majority  the  residences  were  almost  totally  destroyed- 

ADDITIONAI.   BQUIFMBMT   BBQUIBGD. 

For  the  proper  equipment  of  the  department  it  will  be  necessary  to  .purchase 
six  more  horses  to  replace  unserviceable  animals  and  those  which  are  at  pres- 
ent hired  from  the  department  of  sanitation  and  transportation ;  also  1,500  feet 
of  2i-lnch  Are  hose  and  600  feet  of  chemical  hose,  and  other  general  supplies 
enumerated  In  the  detailed  estimate. 


When  the  present  eomroittee  on  fire  assumed  the  duties  of  the  position.  In 
November,  1905,  the  discipline  of  the  department  was  found  In  bad  shape.  The 
chief  was  absent  on  accrued  leave  after  several  years'  continuous  service,  and 
things  seemed  to  be  running  without  proper  management  or  supervision,  both 
on  the  plirt  of  the  officers  of  the  department  as  well  as  the  municipal  board. 
There  were  many  dIssMislons  among  the  men,  disobedience  of  orders  was  com- 
mon, In  some  cases  amounting  to  Insubordination,  and  there  was  at  least  one 
case  of  open  defiance  of  authority.  The  acting  chief  was  apparently  doing  his 
best  to  maintain  order,  but  his  inoreaaed  duties  in  electrical  matters  prevented 
blm  from  assuming  that  active  control  of  all  details  o£  the  fire-fighting  service 
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whicli  is  always  necessary  to  insure  efficient  organization.  Measures  were 
at  once  inaugurated  by  the  new  eommittee  to  Improve  conditions,  the  ncting 
chief  was  energetically  and  consistently  backed  up  in  his  work,  and  offenders 
were  promptly  called  to  account.  On  the  return  of  the  chief  from  iiis  a<-<-rued 
leave  every  assistance  was  given  Lim  in  handling  the  situation,  aad  lie  took  ' 
active  control,  with  the  result  that  conditions  rapidly  improved.  A  few  pun- 
Isbments  and  the  more  rigid  management  served  to  bring  about  the  desired 
results,  and  at  the  present  time  the  discipline  and  general  eificiency  of  tlie  de- 
partment are  equally  good,  if  not  better,  than  during  any  period  since  its 
organlaation. 


The  department  responded  to  124  alarms  during  the  last  fiscal  year,  which 
Is  a  decrease  of  7  over  the  year  lOOS.  All  alarms,  with  the  exception  o(  one  or 
two,  were  received  with  promptness  over 'the  Are  alarm  system,  which  has  been 
kept  in  perfect  working  order  by  the  city  electrician's  force,  and  the  quick  re- 
eponse  and  efficient  work  of  the  department  have  reduced  tlie  losses  to  a  mini- 
mum. A  comparison  of  the  losses  for  the  past  four  years  shows  a  steady  reduc- 
tion, the  credit  for  which  must  be  largely  attributed  to  the  increased  efficiency 
and  Isetter  equipment  of  the  department  The  following  table  is  self-explana- 
tory: 
Losses  for — 

lOffii W,  670. 650. 00 

IIMW 468, 911. 00 

1905 135, 921. 00 

1906 76, 192.  90 

The  loss  for  1906  is  divided  as  follows: 


The  total  insurance  on  property  affected  by  Are  during  fiscal  year  1906, 
according  to  the  records  of  the  flre  department,  amounts  to  f^02,237  on  build- 
ing and  ?853,620  on  contents. 

The  total  value  of  all  buildings  hi  the  city  subject  to  taxation,  accoi-ding  to 
the  records  of  the  city  assessor  and  collector,  is  P35,101,983.  The  approximate 
value  of  all  buildings  erected  during  the  last  fiscal  year,  plus  repairs  on  old 
buildings,  is  ?2,600,000,  which  therefore  represents  the  approximate  inci'ease 
In  the  value  of  improvements  subject  to  taxation,  disregarding  the  element  of 
one  year  of  deterioration  of  ail  old  buildings.  The  total  loss  due  to  flre  on  build- 
ings during  the  same  period  was  P50,175.EiO,  or  approximately  one-seventh  of 
1  per  cent.  According  to  the  annual  report  of  the  fiscal  year  1905,  the  damage 
from  fire  was  slightly  less  than  one-fifth  of  1  per  cent. 

Act  No.  1421  appropriated  for  the  fiscal  year  for — 

Salaries  and  wages ^ZtT,  000. 00 

Contingent  expenses 60, 450. 00 

Total 297, 450. 00 

The  expenditures  were  as  follows; 


Total 294,8^19.63 

The  above  statement  shows  a  decrease  In  expenditures  of  922  7.'i7.54  over  the 
previous  year.  This  favorable  reduction  in  the  cost  of  operation  and  mainte- 
nance of  the  department  has  been  accomplished,  without  any  loss  in  efficiency 
and  is  largely  due  to  the  elimination  of  nonrecurring  expenses  chiefly  in  the 
purchase  of  equipment  and  in  the  extension  of  the  flre  and  polite  alarm  systems. 
It  is  expected  that  the  funds  required  for  the  purchase  of  expendable  aopplles, 
repairs,  and  maintenance  will  Increase  as  the  equipment  deteriorates  with 
service.  Most  of  the  apparatus  was  purchased  during  1902  and  1903,  and  the 
constant  care  which  has  been  exercised  by  the  engineers  and  officers  in  charge 
has  served  to  keep  the  machinery  and  vehicles  In  such  condition  that  very 
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little  heavy  repair  work  was  necessary,  despite  the  fad;  that  all  of  this  class 
ot  eqtkipment  gops  to  pieces  very  rapidly  in  tropical  climate.  ■  During  the  past 
year  a  great  part  of  the  repairs  to  apparatus  was  executed  by  the  engineers 
of  the  department  vinder  the  supervision  of  the  clilef  engineer,  and  many  im- 
provements, minor  alterations,  painting,  etc.,  have  been  acoompllahed  by  the 
regular  firemen.    This  has  resiilted  in  a  material  saving  to  the  city. 


The  usual  inspections  of  the  varions  districts  of  the  city  have  been  performed 
by  the  proper  officers  of  each  station,  and  the  fire  hydrants  have  been  examined 
each  month  and  tested  by  opening  the  plugs  and  flushing  out  the  valves.  Until 
January,  1906,  the  general  inspection  was  made  by  the  commanding  officers 
of  the  stations  of  all  stores,  tiendas,  and  warehouses,  and,  in  this  way,  the 
storage  of  combustibles  and  explosives  was  r^ulated;  but  since  January  the 
Hubdeputy  chief  of  the  department,  who  was  appointed  temporarily,  performed 
these  monthly  inspections  in  all  districts  of  the  city.  All  powder  and  high 
explosives  have  been  stored  In  San  Juan  del  Monte  magazine,  and  the  regula- 
tions governing  transportation  for  such  materials  have  been  carefully  observed. 
Three  hundred  and  twenty  stort^e  and  226  transportation  permits  were  issued 
during  the  year.  All  fireworks  are  stored  outside  of  the  business  districts  and 
all  large  amount  of  petroleum,  gasoline,  calcium  carbide,  etc.,  are  Isolated  In 
the  outlying  districts.  This  rigid  inspection  system  largely  accounts  for  the 
small  number  of  conflagrations  and  the  small  area  covered  by  thein.  Ail  ordi- 
nances concerning  the  fire  department  liave  been  strictly  enforced.  Owii^  to 
the  varied  nature  of  the  performances  given  at  the  numerous  cinematograpii 
shows,  such  places  have  been  classed  as  theaters  and  the  owners  liave  been 
required  to  furnish  fire  protection  in  conformity  with  section  2  of  ordinance 
No.  40.  All  the  engines  of  the  department  were  tested  monthly  and  kept  in  good 
condition,  and  the  hose  has  been  tested  up  to  300  pounds. 

The  cooperation  of  the  iwlice  with  this  department  is  substantial  and  effective 
and  in  all  cases  the  firemen  have  had  a  free  field  in  fighting  fires. 


Twenty-one  new  fire-alarm  l>oxes  were  installed,  bringing  the  total  now  in  use 
up  to  103  street  alarms.  Two  auxiliary  fire-alarm  systems  installed  in  the 
custom-house  and  the  government  laboratories  were  connected  to  the  city  sys- 
tem. Extensions  were  made  from  (jaile  I'enafrancia  and  Keal  In  Paco  to  the 
military  road  at  Santa  Ana  -and  along  Calle  Pefiafrancla  four  blocks  toward 
Pandacan ;  from  Calle  Herran  along  Calle  H  to  San  Andres ;  from  Calle  E  along 
Isaac  Peral  to  San  Jose;  from  'Calle  illsericordia  aloi^  Obando  to  Bspeleta; 
from  Paz  (Santa  Ana)  alor^  San  Rafael  to  the  water  main;  Calle  Pavia  to 
the  Cotton  Mills;  Calle  Soledad  to  Barraca;  Magdalena  to  O'Donnell;  Azear- 
raga  along  San  Jose  to  Soler;  and  other  short  lines  have  been  built  from 
Lardizabal,  Singalong,  Carried©,,  Principe,  Magdalena,  Acelteros,  and  Soledad. 

The  police  alarm  has  given  perfect  satisfaction  In  constant  operation  on  a 
three  and  five  minute  schedule.  Sixty-two  police  boxes  were  installed,  and  the 
extensions  covered  a  large  portion  of  the  outlying  districts  of  the  city.  Several 
portions  of  the  police  and  Are  alarm  circuits  were  rebuilt  and  364  50-foot  poles 
were  set  Ail  the  shorter  poles  which  were  taken  out  of  the  interior  of  the 
city,  where  a  greater  height  is  required,  were  reset  in  the  outlying  districts. 
The  entire  construction  of  both  systems  la  now  standardized  and  in  first-class 
condition.  Nine  poles  were  broken  by  the  ^phoons,  but  they  were  cut  to  35 
and  40  foot  lengths  and  used  on  the  suburban  extensions. 

The  change  in  the  public  and  private  lighting  current  from  110  to  220  volts 
has  materially  increased  the  Inspection  duties  of  this  branch  of  the  depart- 
ment. About  350  iustallations  yet  remaiu  to  be  remodeled  to  the  220-volt  cur- 
rent; 3,847  permits  were  Issued  for  remodeling  and  for  new  installations,  and 
2,427  for  certificates  of  inspection.  Between  July  1,  1905,  and  May  15,  190«, 
¥7,008.05  were  collected  by  the  city  electrician  and  deposited.  On  May  16, 1900, 
the  collection  work  was  transferred  from  the  city  electrician  to  the  city  asses- 
sor and  collector,  thus  relieving  the  former  of  this  money  accountabilli^-  The 
fees  of  inspection  collected  by  the  city  assessor. and  collector  up  to  June  30, 
1906,  amounted  to  F859.45.  The  total  receipts  for  the  year  show  an  increase 
of  ^4,068.20  over  the  last  fiscal  year. 
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Daring  the  year  1,628  telephone  lines  fell  on  the  street,  and  there  were  9fi 
calls  to  remove  hot  wires  of  the  telephone  and  elet-trlo  light  (.■ompanies.  Tliia 
large  number  of  fallen  wires,  wiiich  are  now  being  removed  from  the  streets,  is 
due  prinelpally  to  the  faulty  construction  of  the  Manila  Telephone  Company, ' 
the  said  company  having  been  merged  with  the  Philippine  Islands  Telephone 
and  Telegraph  Company.  The  usual  repairs  were  made  to  all  electric  appli- 
ances belonging  to  the  city,  including  the  remodeling  and  installation  of  lights, 
fans,  bells,  etc. 


An  ei:tendGd  study  has  been  made  of  a  plan  for  lighting  the  Luneta.  At  the 
present  time  the  arc  lights  are  supplied  from  La  Electricista,  aiid  therefore  the 
high  poles  of  the  old  construction  have  been  retained.  The  illumination  is 
fairly  satisfactory,  but  unsightly  and  not  at  all  suited  to  a  public  show  place 
of  this  kind.  As  soon  as  the  revenues  will  permit,  the  new  Inclosed  arc  will  be 
substituted,  mounted  on  shorter  and  more  ornamental  fixtures.  It  may  be  pos- 
sible to  reduce  the  number  of  lamps,  or  at  least  to  reduce  the  candlepower.  The 
new  light  is  stronger  and  more  satisfactory  than  the  old.  Being  nearer  the 
ground  it  is  believed  the  change  will  be  a  material  Improvement  and  in  har- 
mony with  the  surroundings. 

The  contract  entered  into  by  the  former  government  of  the  city  of  Manila, 
which  has  heen  continued  by  the  new  municipality  and  which  does  not  expire 
for  several  years,  provides  that  the  lights  in  the  public  places  shall  be  burned 
for  twelve  horn's  each  night  of  the  year  under  an  annual  tariff.  Thus  no  modi- 
fication in  price  could  be  secured  by  a  reduction  In  the  hours  of  o]>eration. 
However,  It  is  believed  that  satisfactory  modifications  may  be  adopted  which 
will  permit  of  the  introduction  of  the  Luneta  system.  The  advisability  of  such 
a  modification  is  a  matter  for  serious  consideration. 

It  has  been  noted  with  mucl)  satisfaction  that  the  firemen,  especially  the  Fili- 
pinos, are  takiug  more  pride  in  their  personal  appearance.  There  has  been  an 
increase  in  Ihe  number  of  requests  received  from  prot>ational  members  to  wear 
the  uniform,  which  is  a  privilege  only  credited  to  those  who  can  obtain  the 
recommendation  of  their  commanding  officers.  A  better  class  of  men  of  both 
grades  is  seeking  employment,  and  there  has  been  no  difficulty  in  securing  good 
men  to  fill  vacancies.  The  Filipino  firemen  in  particular  render  uninterrupted 
service,  and  they  value  their  position  very  highly.  The  constant  training  under 
experienced  American  officers  is  entirely  satisfactory,  and  many  second-class 
firemen  are  exceedingly  efficient,  and  when  operating  under  the  direction  of 
officers  they  perform  their  duties  in  a  way  which  promises  well  for  the  future. 
The  second-class  men  have  learned  to  use  their  beads  and  to  study  tiie  methods 
of  attaclting  a  fire,  and  those  who  have  had  two  or  three  years'  experience 
are  less  liable  to  confusion  or  to  expose  themselves  to  unnecessary  danger  or 
to  lose  time  in  useless  activity.  All  the  men  who  resigned  had  better  positions 
in  view,  and  several  of  the  first-class  men  have  returned  to  the  United  States 
for  the  purpose  of  going  into  business.  Wherever  possible  these  vacancies  have 
been  filled  by  promotions  from  the  second  class. 

Owing  to  the  graduated  scale  of  salaries  under  the  system  of  longevity  pay 
for  engineers  and  firemen,  the  maximum  to  1>e  paid  to  the  present  force  will 
not  be  reached,  except  In  a  few  cases,  until  the  fiscal  year  1909.  At  the  time  the 
estimates  were  under  consideration  by  the  municipal  board  and  there  was  a 
pressing  need  for  rigid  economy  It  was  decided  to  suspend  longevity  pay  in  this 
department,  with  the  exception  of  six  of  the  most  meritorious  cases,  during  the 
fiscal  year  1907.  Subsequent  investigation  leads  to  a  consideration  of  the  advis- 
ability of  this  act.  The  number  of  men  affected  by  the  increase  of  pay,  due  to 
length  of  satisfactory  service,  is  60,  and  the  additional  amount  of  money  which 
would  be  required  to  pay  the  scale  of  increase,  provided  that  every  man  eligible 
by  reason  of  length  of  service  should  receive  his  additional  salary,  does  not 
exceed  P4,385.28.  Undoubtedly  several  members  of  the  department  would  not 
be  eligible,  owing  to  unsatisfactory  service  or  punishments  imposed,  and  there- 
fore this  sum  can  safely  be  reduced.  While  this  longevity  increase  is  not  a 
vested  right,  nevertheless  the  men  have  come  to  consider  it  their  Just  reward  for 
faHhful  and  satisfactory  service,  and  the  wisdom  of  enforcing  this  small  econ- 
omy is  a  question  for  consideration  at  the  time  the  estimates  are  under  discus- 
sion before  the  Commission. 

The  flremens'  relief  association  has  been  satisfactorily  conducted  by  officers 
elected  by  the  men,  and  valuable  assistance  bas  been  given  in  several  wortliy 
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In  the  annual  report  of  last  m-&t  It  Is  noted  that  all  stations  used  bi  the 
dppartment  bclongeil  tj  the  tltj  Thi*?  should  be  Ptrrectel  for  the  leason 
that  Intramuros  station  Nu  4  11  clainitd  bv  the  mfaular  government  anl  N 
occupled  under  >  temporary  agreement  with  the  iitj 


DEPAETMEM'   O 

Under  and  bv  virtue  oC  att  No  1407  the  department  of  asses-sments  •»nd 
collettlont  of  the  city  of  Manila  was  mei^ed  with  the  bureau  of  internal 
revenue  Januarj  1  lOOT  anfl  the  collector  of  Internal  revenue  became  e-t 
officio  citv  assessor  and  collector  The  reoi^anlzatlon  committee  recommended 
the  change  on  the  ground  of  eoonomv  representing  to  the  Commission  that  a 
considerable  saving  to  the  city  would  ba  effected  bv  such  a  consolidation 
That  the  cjmmlttee  were  sincere  In  their  representation  and  recom mend <it ion 
we  Bill  not  que«tkn  but  it  was  nevertheless  a  most  unnatural  and  ill  advised 
hcherae  and  so  fnr  has  not  ii^ulted  m  any  material  sailng  to  the  clt\  nor 
have  the  revenues  been  more  Hatlsfactorllv  collected  while  the  city  has  been 
deprived  of  one  of  its  principal  attribute  that  of  Immediately  directing  the 
collection  of  it«  own  revenues 

The  department  y-aa  one  of  the  largest  of  the  cltv  departments  and  in  the 
StatHS  would  have  been  divided  into  at  least  four  distlmt  public  olhces  The 
board  alreadj  regrets  Its  actiou  in  acijuiesting  to  the  proposition  and  believes 
now  that  the  scheme  should  have  t>een  thwarted 

Bj  the  fonsolidation  the  city  wis  deprived  of  an  annual  revenue  of  nearly 
P'iOOO  from  rent  of  a  poition  of  the  building  kuown  as  li'i  Ldlle  \nloafcue 
and  now  occupied  bv  the  consolidated  oiJices  in  addition  to  the  old  quarters 

For  jour  further  information  relating  to  the  work  of  the  department  of 
assessments  and  collecticns  we  quote  the  following  from  the  city  assessor  and 
collector  s  annual  report  to  the  board 

Real  estate  tar — In  the  last  report  of  the  citv  assessor  and  collector  corermg 
the  fiscal  year  ended  June  oO  lOO'j  it  was  stated  that  the  assessment  rolls  were 
in  better  shape  than  at  tny  previous  time  During  the  fiscal  veir  ended  June 
30  1906  surveys  of  the  vjrlous  blocks  were  continued  and  the  further  uerfec 
tlon  of  the  assessment  rolls  tats  made  satlsfictory  progress  It  will  take  further 
time  to  complete  this  work  as  originally  outlined. 

In  accordance  with  the  provisions  of  the  Manila  charter  a  new  general  assess- 
ment of  all  the  real  property  in  the  city  of  Manila  was  made  for  the  year  1006. 
The  work  of  making  this  assessment  has  been  conducted  for  the  past  two  years 
by  the  city  assessor  and  collector  and  his  force  of  employees  and  important  dita 
relative  to  the  rentals  sales  of  property  etc  in  all  parts  of  the  city  has  been 
collected  and  compiled  Ibe  oQlcers  and  employees  charged  with  making  this 
assessment  have  had  several  years  experience  and  have  had  for  refeiem-e  two 
former  assessments  one  made  bv  the  citv  assessor  and  collector  in  1901-2  and 
the  other  by  the  board  of  tas  revision  in  1903  All  new  streets  blocks  and  lota 
laid  off  as  well  as  new  buildings  erected  or  Improvements  made  to  existmg  prop 
ertles  are  at  once  plotted  by  emplove=s  of  the  division  of  real-estate  assess 
ments  In  this  olhce  The  maps  already  compiled  are  even  now  found  to  be  of 
greet  assistance  to  property  owners  and  are  a  con-^fint  source  of  valuable  and 
reliable  information  to  would  be  purchasers  of  cltv  property  As  the  time 
passes  and  further  data  now  being  gathered  bj  the  assessors,  is  recorded  the 
value  of  these  maps  will  increase     All  of  this  dati  is  open  to  inspection  by  the 

Slight  errors  and  Irregularities  have  been  discovered  in  the  two  former 
assessments  It  Is  believed  that  the  board  of  tax  revision  has  eiimlnited  most 
of  the  errors  found  In  the  preceding  assessments  The  best  evidence  thit  city 
property  is  now  assessed  at  approximately  Its  true  value  and  that  the  ashc&s 
ment  is  all  things  considered  an  equitable  one  la  found  In  the  fact  that  of  the 
15  780  different  pieces  of  property  assessed,  and  now  appearing  on  the  tax  rolls 
aggregating  in  value  ¥Sf>525  235  appeals  to  the  board  of  ta-^  revision  from  the 
valuations  fixed  by  the  city  assessor  and  collector  were  taken  only  In  the  case 
of  2>18  parcels  aggregating  In  value  ^'B  868  077  The  board  ot  tax  revision 
took  action  favorable  to  the  applicants  In  only  34  cases  out  of  the  21^  appealed 

The  original  assessed  value  of  all  cltv  property  for  1<)05  was  P77  7543'>t 
To  this  there  were  added  further  properties  worth  ^17644'!  discovered  after 
the  completion  of  the  original  rolls  making  a  final  total  assessment  for  1905 
of  P7"<J30ffl)3  For  the  purpose  of  making  a  comparison  between  the  figures  for 
that  jear  and  for  the  year  iy06,  the  totals  must  be  reduced  by  (1)  the  value  of 
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all  liuliaings  destroyed  during  1905,  ^-SIS.GM;  (2)  cancellations  mnde  on 
account  of  erroneous  and  double  assessnients,  ?T52,474,  and  (3)  all  additional 
exemptions  granted  during  1905,  P502,752,  roal;ing  a  total  redaction  of  ^974,920,. 
and  leaving  for  comparative  purposes  P7ti,055,883  as  the  assessment  of  1905. 

The  1906  assessment  amounts  to  ¥"80,525,235,  from  which,  for  comparative 
purposes,  there  must  be  deducted  ttie  value  ol  new  bulldii^s  erected  since  the 
1905  assessment  was  completed,  equal  to  ^,882,006.  This  leaves  the  1906  valu- 
ation at  ¥'77,842,629,  or  an  increase  over  the  1905  assessment  of  ^886,746. 
This  increase  is  equal  to  but  a  fraction  over  1  jier  cent  and  is  not  the  result  of 
a  general  raising  of  values  throughout  the  city  inasmuch  as  some  valuations 
have  been  reduced  and  others  have  t>een  increased.  Equitable  valuation  and 
not  forced  increases  baa  been  the  watchword. 

The  following  statement  shows  the  comparative  valuation  of  real  estate  by 
districts  as  of  record  in  the  assessment  rolls  at  the  beginning  of  each  year; 
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im 
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Intramuros 

18,779,422 

18,671,619 

Santa  Crua 

7  410  9W 

701,848 

7,B92,646 

8,578,001 
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3  W6  7M 

J 

Total 

74  207  154        74,815,536 

77,754,854 

80.525,235 

District 

1^ 

1904. 

1^. 

Total. 

rio6  9wo 

¥-87  148 

r-29,ax) 

P223,336 

JS6  944 

56,290 

484,690 

79,158 

12,160 

Total 

3  784  (20 

3,489.946 

2,082,606 

9,956,772 

Huring  the  entire  fiscal  year  ended  June  30.  1906,  taxes,  penalties,  and  inter- 
est have  been  collected  in  the  sum  of  PI, 208, 265.31,  being  current  and  back 
taxes,  distributed  as  follows : 

1901 fl02.38  I  1905 : PiTO, 404.37 

1902 10,638.66     1906 686,119.29 

1903 7,911.92  — 

1904 32,998.69  1  Total 1,208.265.31 

Matadero. — Collections  at  the  matadero  have  fallen  short  of  the  estimate 
made  by  the  city  assessor  and  collector  in  his  last  report  by  about  ?'15,000  and 
is  due  to  the  scarcity  of  cattle  available  for  slaughter.  The  Islands  furnish 
very  few  cattle  for  this  purpose,  and  until  just  recently  Hongkong  was  the 
only  market  from  which  importations  of  cattle  were  received.    Several  Impor- 
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tatlong  have  T(>oontly  been  re:^lTe<l  from  Saigon,  and  it  Is  belieTed  that  with 
this  competition  the  pi'lce  of  cattle  will  be  reduced  and  that  the  collections 
will  t*  somewhat  lai^r  during  the  fiscal  year  ending  June  00,  liKIT.  that  they 
were  during  1906.  The  expense  of  operating  the  matadero  has  lieen  reduced 
by  about  M.OOO  as  compared  with  1005." 

Public  markets. — There  has  been  no  change  either  in  the  number  or  location 
of  the  public  markets  since  the  date  of  the  last  annual  report  of  the  city 
assessor  and  collector.  Of  the  nine  public  markets,  lossw=  in  the  collections  for 
the  fiscal  year  1906,  as  compared  with  the  collections  for  the  fiscal  year  1905, 
are  ahown  in  the  case  of  seven,  as  follows; 

Divlsoria M0,230.80  |  Ilerran ¥=.-.4.K2 

Quinta 10,808.90     Auda 1,192.11 

Arraaque 6,461.07     Santa  Anii 202.92 

Sampaloo 481.55  | 

Increase  as  follows  are  shown  In  tlie  collections  made  In  two  of  the  markets;* 

Oagalangin ^234. 23 

Pandacau  453.02 

The  total  market  fees  collected  for  the  fiscal  year  1906  amount  to  1^00,4.^0,88, 
as  compared  with  ^304,916.34  collected  during  the  fiscal  year  1905,  resulting  in 
a  loss  of  f35,485.46. 

This  loss  is  largely  attributable  to  the  suspension,  by  the  municipal  hoard,  of 
collections  at  bay  and  estero  landings. 

Municipal  licenses, — Uoder  the  provisions  of  existing  ordinances  only  the 
following  occupations,  trades,  professions,  and  objects  are  subject  to  the  pay- 
ment of  municipal  licenses :  Dealers  in  spirituous,  vinous,  and  fermented 
liquors,  peddlers  (excepting  those  who  sell  only  native  vegetables,  fruits,  or 
foods  personally  carried  by  themselves),  auctioneers,  plumbers,  hotels,  restau- 
rants, loi^ing  houses,  livery  stables,  race  tracks,  public  vehicles,  and  dogs. 

Practically  all  occupations,  trades,  and  professions  were  subject  to  the  pay- 
ment of  municipal  license  taxes  during  the  first  half  of  the  fiscal  year  ended 
June  30,  1005.  On  January  1,  1905,  the  municipal  board's  powers  to  impose 
license  taxes  were  greatly  curtailed  by  the  provisions  of  act  No,  1189  of  the 
Philippine  Commission.  This  largely  accoonta  for  the  falling  off  of  over 
*70,000  In  the  collections  from  this  source  during  the  fiscal  year  ended  June 
30.  1906,  as  compared  with  the  fiscal  year  ended  June  30,  1905. 

lAquor  licenses.— -Collections  from  the  sale  of  liquor  licenses  during  the  fiscal 
year  1906  were  fl84,278,64,  as  compared  with  P201,324.86  during  the  fiscal 
year  1905,  which  shows  a  loss  of  P17,046.22.c 

Business  licenses.— There  are  only  eight  occui>atlons,  trades,  or  professions 
now  subject  to  the  payment  of  municipal  business  licenses,  hence  the  relatively 
small  collection  of  only  Pfi,770.57  during  the  last  fiscal  year  as  compared  with 
?37,518.72  collected  under  this  head'during  the  fiscal  year  1905. 

Pttblio-vehicle  licenses. — The  collection  from  this  source  aggr^ated  P13,621.10. 
or  only  ¥S78.45  less  than  was  collected  for  the  year  preceding.  From  this  It 
would  appear  that  either  the  electric  railway  Is  making  very  little  Inroad  on 
.  the  traffic  of  public  vehicles  or  that  the  people  of  Manila  are  more  on  the  go 
now  than  they  were  before  the  street  ears  were  installed.  There  is  a  con- 
stant Increase  from  month  to  month  in  the  number  of  vehicle  licenses  issued. 
There  were  licensed  during  the  year  2,079  one-horse  rigs,  03  two-horse  rigs, 
and  792  carabao  carts ;  187  licenses  were  transferred  and  404  duplicates  issued. 

The  quality  of  the  public  vehicles  has  been  aomewliat  improved,  as  it  is ' 
the  iK>licy  of  this  ofilce  to  license  only  such  rigs  as  are  in  good  condition  and 
drawn  by  healthy  looking  animals. 

Entertainment  and  peddlers'  Hcen^es,— Receipts  under  this  head  for  the 
fiscal  year  1906  amount  to  ^.740  as  compared  with  1*25,126.80  collected 
during  the  fiscal  year  1905,  resulting  in  a  loss  of  ^10,386.80.  This  decrease  la 
due  to  the  repeal  of  certain  municipal  licenses  taxes  by  the  provisions  of  acta 

"  Statement  showing  the  number  of  animals  slaughtered,  the  weights  in  kilo- 
grama,  and  the  fees  collected  Is  on  file  in  the  War  Department. 

i>  Statement  showing  the  collections  at  each  market  during  the  fiscal  year 
1906  is  on  file  in  the  War  Department. 

"  Statement  of  liquor  licenses  issued  and  transferred  during  the  fiscal  years 
1905  and  1906  is  on  file  in  the  War  Department. 
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Nos.  1189  and  13S8  of  the  Philippine  Commission.  A<!t  No.  1189  repealed  the 
provisions  of  law  for  issuing  licenses  to  theaters  and  other  places  of  amnse- 
inent,  and  Act  No.  1338  so  amended  the  license  ordinance  as  to  exempt  peddlers  , 
selling  native  Tegetables,  fniits,  and  foods,  carried  by  themselves,  from 
the  payment  of  a  municipal  license  tax.  At  present  the  only  concern  subject 
to  a  municipal  entertainment  license  Is  the  San  Lazaro  racing  club,  whicb 
pays  an  annual  license  tax  of  P200  and  a  fee  of  VIO  for  each  day  that  races 
are  run.  Races  were  ran  on  one  hundred  and  fourteen  days  during  the  year, 
which  with  the  ¥200  annual  tax,  makes  the  total  annual  taxes  paid  by  this 
club  Pl,340. 

Begistratkm  of  live  stock. — This  is  the  only  Spanish  law  imposing  municipal 
taxes  that  has  not  been  repealed.  It  Is  not  known  whether  copies  of  this  law 
are  extant;  a  copy  has  never  been  in  the  possession  of  this  office.  Collections 
are  made  by  virtue  of  an  order  of  the  pro vost-mai'sbal -general,  which,  by  the 
provisions  of  the  Manila  charter,  was  continued  in  force  after  the  establishment 
of  civil  government  Under  the  existing  schedule  of  charges  the  fees  are  so 
small  that  the  collections  hardly  pay  the  expense  of  enforcing  this  law.  It 
Is  Impracticable  to  require  proof  of  ownership  as  is  done  throughout  the 
provinces  under  the  provisions  of  act  No.  1147.  It  is  recommended,  that  the 
provisions  of  act  No,  1147  be  made  applicable  to  Manila.  During  the  year 
covered  by  this  report  2,925  animals  have  been  registered,  at  a  fee  of  20  centavos 
each  and  2008  transfers  of  ownership  ha\e  been  recorded  t  a  fee  of  10 
oentavoH  each  making  a  total  collection  jf  P7S580  as  agiin-it  P814  75  for  the 
year  1905 

Manila  Electiic  Railroad  and  Ltght  Company  pancMsc  tax —'By  the  pro 
visions  of  its  charter  the  Manlli  Flectrlc  Rallroid  and  I  Ight  Companv  pays 
to  the  city  of  Manila  2i  per  cent  of  Its  gr<:sH  earnings  from  fares  collected 
tickets  sold  and  electric  light  and  power  sold.  In  consideration  of  the  t)ay 
ment  nt  this  franchise  tax  the  companv  is  exempted  from  the  pavment  of  all 
other  taxes  except  the  real  estate  tax  The  sum  of  ^8W2  80  was  collected 
from  this  company  during  the  fiscal  >ear  1906  representing  twelve  monthlv 
pavments  A  ctmparlson  with  the  collections  for  the  fiscal  leir  1905  would 
be  va!uele<'^  as  the  company  onlv  began  operations  in  April    1005 


statement  of  collei-ttons  fjt 
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Keceipta  flaoal 

oeipta  to  fiscal 
year  1907. 

l'I,'«)3,265,81 

r-i2xmo(> 

1«),0«0.00 

|«;moo 

Ill 

69|b27!i6 
38,691.85 

17; 968!  90 
1,070.00 

||| 
1,077.00 
III 

3:47o:7< 

M^ 

10,000.00 

ao;ooo,oo 

_!!0,000.00 

IB.  000. 00 

10,000,00 

Franehtae  tai  (Manila,  Electric 

Railroad  and 

Light  Company) 

34,000.00 

205,000.01) 

^500,00 

2, 466, -so,  40 
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Expenses  ^The  actual  net  expense  during  the  year  for  the  collection  of  the 
'Itj  reienues   wiiicb  wa«  borne  wbolly  by  the  city  of  Manila,  Is  as  follows: 

^ilaries  anil  wages  : 'PSD,  Oil.  04 

(  OQtlnfeent    expens-ef.         15, 467. 15 

Totil  104,  478.  lit 

Or  a  fraction  over  4.2  per  cent  of  tbe  total  collections. 

Markets  and  slaughterhouse. — The  receipts  from  marliets  Lave  «uffereil  con- 
siderable decrease— from  1^04.915.98  in  1905  to  P269,430.88  during  tliis  last 
fiscal  year.  The  difference  of  f"35,485.10  is  due  partly  to  the  resolution  referred 
to  by  the  law  department  in  tbls  report,  suppressing  the  collections  that  were 
formerly  made  at  the  wharves,  shores,  and  other  places — which  coUecttons 
were  Included  In  the  items  denominated  "  Tetuan,  bahla,  and  estero'"— and 
partly  to  the  reduction  In  the  city's  population  observed  during  the  last  two 
years  and  brought  about  by  the  great  facilities  of  transportation  afforded  hy 
the  electric  tramway  and  tbe  railroad  branch  to  Antipole. 

The  new  Sampaloc  market  will  be  opened  to  the  public  in  July  next,  when 
one  of  its  sections  will  have  been  completed. 

The  receipts  from  the  slaughterhouse  have  likewise  sbowa  a  decrease  of 
P*,303.75  as  compared  with  the  revenue  derived  therefrom  In  the  fiscal  year 
1905,  due  partially  to  the  fact  that  the  people  are  not  now  so  much  prejudiced 
against  Australian  refrlgeratecl  meats  sold  at  a  cheaper  price  than  fresb  beef — ■ 
this  latter  obtained  wholly  from  China.  It  Is  to  be  expected  that  this  competi- 
tion will  prove  advantageous  to  the  consumers. 

The  following  table  shows  the  receipts  from  the  various  city  markets  and  the 
total  incomes  as  compared  with  the  fiscal  year  1905.  The  collection  expenses 
represent  7  per  cent  of  the  market  and  6  per  cent  of  the  slaughterhouse  receipts. 

The  uselessness  of  the  Anda  market  calls  for  Its  closure,  and  likewise  some 
reforms  in  the  operation  of  the  smaller  markets,  In  order  to  reduce  the  expenses 
of  collection  and  maintenance  to  6  per  cent. 

In  former  years  the  transportation  of  meats  from  the  slaughterhouse  to  the 
markets  was  done  by  a  contractor,  who  collected  dally  from  the  slaughterers 
for  this  service  at  the  rate  of  7i  to  12  centavos  per  <iuarter.  At  the  termina- 
tion of  the  contract  In  February  this  service  was  assumed  by  the  department  of 
transportation  and  sanitation,  at  tbe  rate  of  7  centavos  per  quarter,  having 
produced  an  income  of  f^,470.74,  against  an  outlay  of  F2,642,  affording  In  five 
months  a  profit  of  ?827.I4  and  greater  efflclency  In  the  service." 

CITY   SCHOOIS. 


The  city's  relatione  with  the  educational  branch  are  purely  of  an  economic 
nature,  and  we  are  therefore  to  consider  the  schools  from  that  point  of  view. 

Section  59  of  the  Manila  charter  sets  apart  25  per  cent  of  the  total  collection 
of  the  tax  on  real  property  for  defraying  the  expenses  of  the  city  public  schools. 
In  the  last  fiscal  year  the  total  revenue  from  that  tax  was  estimated  at 
W.,152,580;  the  approximated  amount  to  be  devoted,  therefore,  to  this  obliga- 
tion was  f288,145.  Act  No,  1421  appropriated  for  expenses  of  city  schools  the 
sum  of  P264,253.  To  this  sum  must  be  added  the  expense  Incurred  for  the 
lighting,  care,  rentals,  and  maintenance  of  the  buildings  and  the  force  employed 
for  their  care  and  cleaning,  so  that  the  amount  expended  by  the  eity  for  this 
service  far  exceeds  the  alK>ve-mentloned  sum  of  P288,145. 

"  Statement  on  file  in  War  Department. 
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School  enrollment  during  the  month  of  June,  1902-1 


Month  and  year. 

Day 
sohoolB. 

EChoole. 

22« 
3^046 

7;803 

1BB6 

"  The  nlght-scbool  (unda  foF  the  flscal  fear  1006  bBilDg  been  eihHUSted.  It  was  not 
possible  to  open  the  nlgbt  achouls  [n  June.  They  nere  opened  on  July  0.  The  attPiiilaiiee 
of  the  Hume  for  Jul;  was  1,4U5. 

The  yearly  Increasie  of  attendance  oC  the  city  schools  renders  necessary  a 
greater  number  of  schoolhousea  and  greatly  Incrpasps  the  espense  of  their 
rental  and  maintenance.  It  Is  to  be  regretted  that  the  olty  resources  are  ao 
limited  as  not  to  permit  a  much  lai^er  sum  to  be  devoted  to  this  obligation. 


To  the  Ave  districts  esiating  during  the  expired  year,  one  other  has  been  added 
at  the  banning  of  the  present  fiscal  term,  as  follows : 

First  district:  Santa  Ana,  Pandacau  (Beata.  Peiiafrancla),  Paco  (Santi- 
bafies,  Tanpue,  Looban,  Bangbang,  Sinalong). 

Second  district:  Malate  (escept  subdistrlct  of  SIngalong),  Ermita  (Con- 
cepcion),  IntramuroB. 

Third  district:  San  Miguel  (Ull-Ull).  Sampaloc  (Santa  Mesa,  Santol,  Man- 
gabau,  San  Roque,  Ballc-Balic,  San  Isldor.  Caiubcub,  Sulucan). 

Fourth  district:  Qniapo,  Santa  Cruz  {Dulumbayan,  San  Lazai-o). 

Fifth  district:  Binondo  (Melsic,  Trozo). 

Sixth  district:  Sau  Nicolas,  Tondo  (Tutuban,  Palumpung,  Tayuman,  Gaga- 
langin,  Lico). 


Eegarding  this  matter,  the  following  comments  are  made  by  Mr.  C.  H.  Magee, 
acting  superintendent  of  city  schools,  in  the  rejiort  above  referred  to : 

"A  number  of  undesirable  buildings  have  been  vacated  during  the  past  year 
and  better  buildings  for  school  purposes  secured. 

"  Ouartel  Melsic,  which  was  formerly  occupied  by  the  military  authorities, 
has  been  secured  for  school  purposes.  When  these  buildings  have  been  repaired 
and  adapted  for  school  purposes  they  will  accommodate  about  2,500  pupils. 
The  following  schools  will  be  transferred  to  Cuartel  Melsic ;  Tondo  primary 
school,  569  Calle  Lemery ;  Tondo  intermediate  school.  568  Calle  Lemery ;  Trozo 
boys'  school,  232  Calle  Diaz ;  and  the  Trozo  girl's  school,  59  Calle  Latorre.  The 
school  formerly  located  at  129  Calle  Acelteros  was  moved  to  Cuartel  Meislc  at 
the  opening  of  the  present  school  year.  This  vflll  result  In  the  consolidation  of 
five  schools  and  In  a  saving  of  about  P12,000  In  rental. 

"The  following  schools  are  now  quartered  provisionally  in  Meislc:  The 
Acelteros  primary  school,  one  kindergarten,  the  domestic  science  laboratory,  and 
the  school  of  telegraphy. 

"Negotiations  have  been  completed  for  securing  from  the  military  authorities 
the  quartermaster  shops  in  San  Nicolas.  It  is  proposed  to  transfer  the  school 
now  located  at  177  Calle  Madrid,  San  Nicolas,  to  the  quartermaster  shop.  This 
will  result  In  a  saving  of  ?^,600  in  rental,  and  will  provide  accommodations  for 
about  200  more  pupHs. 

o  Statement  oE  the  number,  location,  and  monthly  rental  of  the  city  school- 
houses,  according  to  the  report  of  Mr.  C.  H.  Magee,  acting  superintendent  of  city 
schools,  Is  on  file  In  the  War  Department. 
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"  There  Is  a  possibility  that  the  huflding  now  oo*,Tipied  bv  the  Engineer  Corps 
Malecon  Drive,  will  be  turned  oiet  tor  schcfl  purposes  In  thit  cast  it  is  pio 
posed  to  transfer  the  third  glade  pupils  from  the  Intramuro'^  primarj  s  hool  to 
this  building." 

Further  on  he  recommends 

"  The  greatest  need  of  the  (.ity  schools  is  better  buEldings  The  city  at  pres  nt 
owns  four  of  the  buildings  now  occupied  by  the  public  schools  Of  these  four 
buildings,  one  has  been  erected  since  American  occupation  namely  the  school 
ot  Gagalangin.  costing  some  f^DOO  Ihe  other  buildii^s  were  erected  during 
Spanish  occupation.  The  best  building  it  the  one  now  occupied  br  the  Manila 
high  school,  172  Calle  Victoria  Last  year  the  citv  paid  about  W5  000  In  rentals 
for  school  buildings.  In  plare  of  pavii^  out  rental  for  echooi  buildings  from 
year  to  year  the  following  plan  is  suggested  That  the  money  now  paid  in  rental 
be  used  to  pay  interest  on  an  issue  of  bonds,  the  principal  to  be  used  to  erect 
new  buildings.  The  sum  of  ?it5000  would  pay  the  interest  on  4  per  cent  bonds 
to  the  amount  of  *'1,625.000.  Allowing  P100,000as  the  cost  of  a  building  suitable 
for  1,000  children  and  ?200,000  for  the  purchase  of  the  necessary  land.  It  would 
be  possible  to  erect  fourteen  such  buildings  with  the  same  annual  expenditure. 
The  type  of  building  recommended  is  one  similar  to  the  building  now  occupied 
by  the  Manila  high  school,  172  Calie  Victoria.  Intramuros,  modified  to  suit  the 
present  needs. 

"  It  is  recommended  that  one  bulldit^  of  this  type  be  erected  in  the  present 
school  year  and  that  it  be  located  in  the  district  of  Toudo.  Tondo  with  its 
population  of  40,000  does  not  possess  a  suitable  building  for  school  purposes 
either  owned  by  the  govenunent  or  by  private  parties. 

"  It  is  recommended  that  an  American  school  l>e  erected  in  Paco,  with  accom- 
modations for  400  students,  including  the  liindei^arten." 

The  scheme  su^ested  by  the  acting  superintendent,  for  the  city  to  erect  build- 
ings the  cost  of  which  is  to  bo  met  by  means  of  a  loan,  is  not  possible.  The 
charter  of  Manila  does  not  empower  its  government  to  enter  Into  such 
operations. 

The  liberal  attitude  of  the  insular  government  regarding  this  matter  is 
shown  by  granting  to  the  city  the  use  of  buildii^s  which  were  formerly  occupied 
by  the  War  Department  and  which  upon  being  evacuated  by  the  military  are 
tamed  over  to  the  civil  government.  This  leads  to  the  hope  that  at  no  distant 
date  and  by  this  means  the  much-felt  need  of  buildings  for  school  purposes  in 
Manila  will  in  great  measure  have  been  supplied." 

DEPABTMENT    OF    SEWEB   AND    \VATEBWOBKS    CONSTRUCTION. 

The  definite  schemes  for  these  works  were  approved,  that  for  the  water  supply 
on  June  20,  1905,  and  for  the  sewer  system  on  July  22  of  the  same  year. 

Before  the  approval  of  these  schemes  the  preparation  of  complicated  prelim- 
inary studies  became  necessary  in  order  to  determine  upon  the  most  suitable 
system  to  be  adopted  In  one  and  the  other.  <See  annual  reports  for  1903  and 
1904.) 

The  scheme  of  the  system  of  water  supply,  due  to  Mr.  J.  F.  Case,  chief  engineer 
of  this  department,  takes  the  water  for  Manila  from  the  Marlqutna  River  at  a 
point  situated  in  an  extreme  suburb  of  the  town  of  San  Mateo,  alwut  18  miles 
above  Santolan,  the  present  intake  of  the  present  water-supply  system.  At  the 
said  Initial  point  of  this  work,  by  means  of  a  dam  and  Its  corresponding  gates, 
a  section  of  the  river  is  to  be  converted  Into  a  reservoir  of  2,000,000.000  gallons 
capacity,  at  an  elevation  of  about  212  feet  al>ove  sea  level.  One  mile  distant 
from  the  San  Juan  deposlto,  at  a  point  situated  about  112  feet  above  sea  level, 
another  reservoir  of  about  50,000,000  gallons  will  he  built,  from  which  the  water 
will  be  distributed  to  the  city,  the  present  reservoir  of  16,000,000  gallons 
capacity  remaining  as  a  reserve  deposit. 

From  the  dam  to  the  distributing  reservoir  the  water  will  flow  by  its  own 
gravity,  passing  through  iron  pipes  of  42  Inches  in  diameter  for  a  distance  of 
-  lOi  miles,  wherein  the  force  of  gravitation  exacts  strong,  resistant  piping,  and 

o  The  number  of  teachers  employed  in  the  city  schools,  together  with  the  sal- 
ary drawn  by  each,  is  detailed  in  the  table  taken  from  the  report  of  the  acting 
superintendent,  and  is  on  file  in  the  War  Department. 
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tbrongh  a  cement-built  tunnel  for  a  distance  of  4i  miles  wherein  the  water  will 
flow  on  the  hydraulic  gradient  and  no  great  resistance  in  tlie  walls  of  the  conduit 
Is  required.  This  tunnel  section  b^lns  at  the  distributing  reservoir  and  extends 
4)  miles  therefrom. 

The  water  from  tbe  distributing  reservoir  will  be  carried  by  means  of  the 
present  system,  plus  tbe  necessary  Increase,  so  that  the  most  extreme  suburbs 
of  the  city  will  be  amply  supplied. 

This  scheme  is  to  be  carried  out  by  contracts  for  the  construction  of  tbe  work 
and  for  the  supply  of  the  necessary  material,  In  three  separate  divisions  which 
shall,  respectlvelj^  comprise ; 

1.  (a)  Dam  and  heads  works;  <{>)  furnishing  steel  plates  and  rivets;  (c) 
manufacturing  and  laying  steel  pipe;  (d)  tunnel  and  conduit ;  (e)  reservoir  and 
gatehouse  works. 

2.  Worts  comprlslug  storage  reservoir  above  tbe  dam,  certain  masonry  bridges, 
culverts,  etc. 

3.  Tbe  extension  of  the  distribution  system  throughout  the  city ;  bnt  the  extent 
of  the  same  can  not  be  determined  in  advance,  because  it  depends  upon  the 
remaining  appropriation  for  the  two  previous  sections. 

On  January  2,  190C,  the  day  appointed  for  the  opening  of  tbe  bids,  American 
companies  exclusively  presented  bids,  and  the  contracts  for  the  above-mentioned 
sections  were  awarded  as  follows : 


I..„. 

T.,l™ 

awanied. 

i„o™.  0, 

Mataon,  Lord&Belser  Co. 

Atlantic;  Gulf  and  Pacific  C 

Matson.  Lord  &  Belser  Co. 

These  works  should  be  completed  July  1,  ISKIS.  Their  present  status  is  as 
follows : 

(ffi)  Wort  was  commenced  In  this  section  before  any  of  the  others,  on  July  20, 
and  progress  therein  has  been  retarded,  owing  to  the  rainy  season. 

(J>)  Delivery  of  materials  of  this  section  bas  not  yet  begun. 

(c)  At  the  point  of  intersection  of  the  Paslg  and  San  Juan  rivers  the  contract- 
ing company  has  established  a  ateel-pipe  factory. 

(d)  .Work  has  likewise  commenced  in  this  section. 

(e)  Work  has  likewise  commenced  in  this  section. 

The  specifications  and  details  of  the  work  comprised  in  part  2  are  already 
almost  completed,  but  they  will  not  be  offered  for  bids  until  those  of  part  1 
are  very  much  more  advanced. 

The  survey  of  the  line  of  road  and  the  tunnel  through  and  whereon  the 
piping  is  to  be  laid,  as  likewise  of  the  other  lands  to  complete  the  scheme  for 
this  work,  has  been  very  laborious  and  has  occupied  to  a  great  extent  the  force 
of  this  department  during  the  fiscal  year  just  closed,  owing  to  the  needful  meas- 
urements, the  interviews  with  the  owners  of  lands  expropriated  and  others  to 
be  expropriated,  and  the  many  questions  always  arising  when  it  is  sought  to 
acquire  lands  in  localities  where  occupation  appears  to  be  the  sole  title  alleged 
to  prove  ownership. 

Upon  contract  with  the  Philippine  Islands ,  Telephone  Company  a  telephone 
line  has  been  laid,  placing  Manila  in  easy  communication  with  these  works  by 
means  of  stations  suitably  located. 

In  order  to  secure  assurance  that  the  material  to  be  used  in  the  work  of  con- 
struction be  of  the  kind  and  conditions  exacted  in  the  specifications,  a  contract 
has  been  entered  into  with  the  Pittsburg  Testing  Laboratory  for  the  manufac- 
turing inspection  of  said  material. 


The  sewerage-system  scheme  adopted  is  due  to  Mr.  O.  L.  Ingalla,  principal 
assistant  engineer  of  the  department,  which  scheme  is  devised  solely  to  carry 
off  sewage  and  the  impure  liquid  matter  from  dwellings,  factories,  stables,  etc. 
Rain  water  is  not  to  be  carried  ofl:  by  this  sewerage  system.  This  is  to  be 
accomplished  by  a  general  system  of  drainage  entirely  independent  thereof. 
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The  purpose  of  the  sewerage  scheme  as  outlined  Is  to  dlscbarge  all  refuse 
matter  into  the  harbor  at  a  point  situated  opposite  the  mouth  of  tiie  Paslg 
River,  and  at  a  distance  of  6,500  feet  from  the  shore,  by  means  of  a  cast-iron 
force  main  42  inches  in  diameter  laid  below  tiie  bed  of  tlie  harbor  and  sup- 
ported by  a  pile  foundation  suitably  constructed.  The  discharge  into  the  bay 
will  be  accomplished  by  means  of  powerful  centrifagal  pumps  placed  at  the 
end  of  Azcarraga  street  in  a  pumping  station  constructed  for  the  purpose. 
Five  additional  pumping  stations  similar  to  the  one  described,  but  with  lees 
powerful  pumps,  will  be  required  to  handle  the  sewage  In  other  parts  of  the 
city.  These  pumping  stations  will  be  distributed  so  that  three  will  be  located 
on  the  north  and  three  on  the'  south  side  of  the  Pasig  River.  Those  stations 
located  on  the  north  side,  including  the  one  already  mentioned  on  Azc'arraga 
street,  will  be  located  at  the  intersection  of  Paz  and  Arranque  streets  and  also 
at  Irla  and  Flaza  de  Santa  Ana.  Those  stations  proposed  for  the  south  side 
of  the  river  will  be  located  at  the  intersections  of  Nueva  and  Herran  streets, 
Bagumbayan  and  Nozaleda  streets,  and  Herran  and  Nozaleda  streets. 

All  sewage  collected  on  the  south  side  of  the  river  will  be  conveyed  to  the 
north  side  for  discharge  into  the  bay  by  means  of  a  double  24'lnch  cast-iron 
pipe  crossing  the  Pasig  River  under  water.  The  scheme  for  the  construction  of 
the  work  and  for  the  furnishing  of  all  necessary  materials  will  be  carried  out 
by  two  separate  contracts,  which  shall  comprise,  respectively ; 

(1)  The  construction  of  approximately  52  miles  of  sewers,  of  which  7.5  miles 
will  be  composed  of  brick  and  concrete,  ranging  in  size  from  4.75  feet  in 
diameter  to  2  by  3  feet  egg-shaped  sewer,  and  laid  at  depths  ranging  from  12  to 
18  feet  below  the  surface :  and  42  miles  will  be  of  terra-cotta  pipe  from  8  to  24 
Inches  In  diameter  and  laid  at  depths  of  from  5  to  16  feet. 

In  addition  to  this  there  will  be  one  42-inch  cast-iron  outfall  pipe  G,500  feet 
in  length,  laid  below  the  bed  of  the  harbor  on  a  pile  foundation,  liesidcs  one 
double  line  of  24-inch  fiexible-joint  cast-Iron  pipe  650  feet  in  length  crossing 
the  Pasig  River. 

(2)  The  construction  of  the  sis  pumping  stations  and  also  the  furuishiog  of 
all  pumps,  engines,  and  other  necessary  equipment  therefor. 

The  necessary  plans  and  specifications  for  that  portion  of  the  work  which 
consists  in  the  furnishing  of  materials;  laying  of  all  pipes,  and  other  described 
construction  were  snbmitted  to  the  board  for  approval,  and  bids  or  proposals 
for  doing  the  work  were  advertised  on  August  1,  1905,  to  be  opened  on  January 
12,  1906.  On  the  opening  of  bids  the  Atlantic,  Gulf  and  Pacific  Company 
were  found  to  be  the  lowest  bidders,  and  contracted  to  do  the  worlt  for  $1,631,- 
053.20.  The  contractoi's  have  chosen  the  main  pumping  station  on  Azcarraga 
street  as  the  initial  point  for  beginning  work,  at  which  point  they  have  already 
completed  about  200  linear  feet  of  sewer.  This  work,  in  accordance  with  the 
terms  of  the  contract,  should  be  completed  by  July  1,  1909. 

At  least  two  years  prior  to  the  date  calculated  for  tlie  determination  of  the 
sewer  contract  bids  will  be  asked  for  the  construction  of  the  six  pumping  sta- 
tions above  referred  to,  and  also  the  famishing  of  all  necessary  pumps,  engines, 
and  other  machinery  therefor. 

Especial  attention  has  been  given  to  a  study  of  this  problem  during  the  fiscal 
year  Just  closed  for  the  purpose  of  ascertaining  the  most  desirable  system  of 
engines  and  pumps  to  be  used  In  the  various  pumping  stations,  in  order  that  the 
expense  for  operation  and  maintenance  may  always  be  kept  at  a  minimum 
amount  A  considerable  time  has  also  been  given  to  designing  a  screen  chamber 
and  a  system  of  sewage  wreens«hlfh  are  intended  for  the  purpose  of  separating 
and  lemoving  all  bulky  or  floating  iul>stances  from  the  sewage  in  ordei  to  pre- 
vent the  clt^glng  of  the  pumps  or  for  hygienic  reasons  to  prevent  their  becom 
ing  a  nuisance  In  the  waters  of  the  bay 

Bids  will  he  opened  on  September  12  IflOti  for  the  furnishing  of  about  400 
iron  sewer  gates  and  sluice  gates  ranging  in  size  from  8  to  20  Inches  in  diam 
eter  for  use  in  the  flushing  and  cleaning  of  the  proposed  system  of  sewers  for 
the  city  These  gites  will  be  introduced  at  all  terminal  manholes  and  it  iuch 
tther  points  along  the  longer  lines  of  «ewer  a«  will  be  found  necessarj  for  main 
tainlng  the  «>stem  at  all  times  in  a  feanitarj  conditini 


It  would  seem  opportune  befoie  treating  this  subject  to  call  attention  to  the 
fact  that  the  studi  and  exetutioa  cf  all  plans  f  r  a  system  of  storm  water 
drains  have  likewise  been  intrusted  to  this  department  and  that  the  expense 


,  Google 


BEPOKT    OlT    THE    MUNICIPAL   BOAED.  157 

tberefor  is  to  be  charged  against  the  $4,000,000  loan.  This  was  agreed  upon, 
but  not  without  objection,  for  the  reason  that  it  was  believed  that  the  said 
$4,000,000  loan  should  be  devoted  exclusively  to  defraying  the  espense  o£  the 
water-supply  and  sewerage  system  construction  in  accoi^iance  with  the  provi- 
sions found  in  art  No.  1323,  and  that  such  a  liberal  iutei-pretation  of  the  act 
might  prove  to  be  eadse  for  a  lack  of  funds  for  the  completion  of  these  worits. 

The  estimate  of  outlay  compared  with  the  income  Is  as  follows ; 
Income : 

Amount  of  the  loan $4,000,000 

Premium  at  the  rate  of  $95,(Sli  per  mlllloti 382.500 

Total 4, 382.  500 

Outlay : 

Expense  incurred  uii  to  .Tune  30,  1906. _„_ 380,000 

Amount  of  contract  for  the  water  sjsteni — 

Part  1 1. 025. 000 

Part  2 165. 000 

Part  3 400, 000 

Amount  of  contrart  for  the  sewer  system — 

Part  1 1, 631. 000 

Part  2 370.000 

Contingent  funds 150,000 

-                100,000 

150,000 

Total 4, 371, 000 

Comparing  the  total  Income  with  the  outlay  a  remainder  of  $11,500  is  shown, 
which  demonstrates  a  reasonable  estimate  of  the  cost  of  these  woriis  when  com- 
pleted. 

As  hereinbefore  stated,  this  work  Is  in  charge  of  this  department  and  consista 
of  the  establishment  of  a  system  of  canalization,  through  which  the  storm  water 
will  run  Into  the  sewers,  which  in  turn  will  empty  It  into  the  eateros  or  Into 
the  Pasig  Biver.  As  the  street  levels  in  the  city  are  so  varied,  the  drains  to  be 
built  wilt  not  be  uniform.  Some  will  be  U-shaped,  others  of  the  horseshoe  form, 
and  still  others  round  in  their  vertical  section,  to  suit  the  peculiar  features  of 
the  places  wherein  they  are  to  be  placed.  The  entire  plan  Is  not  yet  completed, 
but  partially  completed  plans  have  already  been  made  for  the  districts  of 
Ermita,  Ma  late,  Santa  Cruz.  Tondo,  Binondo,  and  Sampaloe. 

Some  of  these  sections  are  now  being  constructed,  as  may  be  seen  by  the  fol- 
lowli^  excei^t  from  the  report  of  the  chief  engineer  of  this  department: 

"  Plans  and  specifications  were  prepared  and  proi>osala  Invited  for  a  drain  270 
meters  In  length  and  5  by  6  feet  In  section,  running  from  the  Malecon  drive. 
near  the  D^aspl  monument,  through  the  proposed  hotel  site  to  the  newly  built 
bulkhead  on  the  bay  front.  This  work  was  built  by  the  Atlantic,  Guif  and 
Pacific  Company,  under  contract,  at  a  cost  to  the  city  of  P29.000.  Due  to  dam- 
age resulting  from  the  pumping  of  mud  by  the  Atlantic.  Gulf  and  Pacific  Com- 
pany against  this  new  work.  It  has  not  been  accepted  nor  finally  paid  for. 

"  Contrart  for  the  construction  of  a  storm-water  drain  on  Calle  Santa  Monica, 
Ermita,  with  laterals  on  adjacent  streets,  was  entered  into  with  Salvador  FatT4, 
the  city  supplying  certain  of  the  materials  necessary.  The  total  amount  paid  to 
the  contractor  was  approximately  yil.OOO.  This  work  was  completed  in  strict 
conformity  with  the  specifications  and  was  in  every  way  acceptable. 

"A  drain  was  also  installed  In  Calle  Soler,  Santa  Cruz,  by  Smith  &  Blossom, 
contrartors,  running  from  the  Eatero  de  Trozo  to  Calle  Almansa,  with  laterals 
on  Calle  Misericordia  and  Calle  Almansa.  This  work  is  not  entirely  complete, 
but  will  relieve  and  place  in  a  comparatively  sanitary  condition  a  thickly  settled 
distrirt  of  approximately  30  acres." 

It  has  been  estimated  that  three  years  will  be  required  In  which  to  complete 
all  sewer  work. 

The  introduction  of  a  sewerage  system  and  an  increased  water  supply  for 
Manila  will  prove  a  lasting  benefit  from  n  hyelenic  point  of  view  and  will  be  a 
most  important  factor  in  the  material  progress  and  future  growth  of  the  city. 
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It  Is  to  be  hoped  also  tliat  these  plans  can  be  oflrried  to  completion  at  a  cost  not 
to  exceed  tbe  estimnte,  whicti  baa  been  placed  at  $4,000,000,  In  which  event  It 
may  be  asserted  that  the  expense  incurred  in  making  tbese  Improvements  has 
been  ineouiparabiy  less  than  those  incurred  by  moat  cities  of  an  equal  popu- 
lation in  either  Europe  or  America  (or  Improvements  of  a  similar  natura 

BEPiRTMENT   OF    SANITATION    AND   TBANSPOBTATION. 

This  department  was  created  as  of  July  1,  1906,  from  a  division  of  the 
department  of  engineering  and  public  works,  and  embraces  all  sanitary  work, 
street  sprinkling,  care  of  parks  and  public  grounds  and  cemeteries,  and  all 
city  transportation,  also  a  large  part  of  the  transportation  used  by  the  Insular 
government  Some  time  prior  to  the  inai^uratlon  of  this  new  department  an 
arrangement  was  made  between  the  insular  government  and  the  city  whereby 
the  city  took  over  from  the  insular  government  all  its  light  transportation, 
equipment,  stables,  and  corral  on  Calle  Cervantes  at  a  cost  of  about  P225,000, 
to  be  paid  for  in  transportation  service  at  certain  tariff  rates.  A  consldearble 
part  of  this  equipment  was  old  and  in  poor  condition,  and  in  the  year  past 
much  expense  has  been  Incurred  In  putting  and  keeping  the  vehicles  in  service- 
able condition.  That  the  arrangement  was  an  exceedingly  good  one  for  the 
insular  government  no  one  can  deny.  At  the  tariff  rate  adopted  by  the  com- 
mittee and  approved  by  the  governor-general  it  was  believed  that  the  income 
from  the  service  would  result  in  some  profit  to  the  department,  hut  notwith- 
standing the  fact  that  the  department  has  been  economically  and  efficiently 
managed,  the  monthly  statements  have  frequently  shown  a  loss,  and  this 
without  reckoning  Interest  on  the  Investment  or  deterioration  and  loss  on 
stock,  etc.  The  rate  for  service  should  be  materially  increased.  The  debt 
to  the  government  for  the  purchase  referred  to  has  been  reduced  by  about 
one-half. 

Capt.  J.  C.  Mehan,  formerly  city  superintendent  of  parks,  etc.,  was  made 
chief  of  the  department,  and  Mr.  Fred  M.  James  assistant  chief. 

For  your  further  Information  relating  to  this  department,  we  quote  from 
the  annual  report  of  the  acting  chief,  Mr.  Fred  M.  James; 

"  From  1.100  to  1,400  employees  were  engaged  in  carrying  on  the  operations 
of  the  department,  the  number  required  varying  according  to  the  needs  of  the 
service.  By  making  paymente  for  services  upon  a  daily  wage  basis  it  was 
found  possible  to  reduce  the  cost  for  such  services  to  a  much  lower  figure  than 
would  have  been  possible  if  a  force  sufficiently  large  to  meet  every  requirement 
had  been  maintained  throughout  the  year. 

"  Special  attention  was  given  to  the  use  of  supplies  and  materials,  and  every 
effort  was  made  to  reduce  the  coat  to  the  department  for  equipment,  tools,  and 
expendable  supplies  to  the  lowest  possible  limit 

"Collections  were  made  for  services  in  connection  with  pail  cleaning,  vault 
cleaning,  transportation,  and  the  rent  and  sale  of  rights  at  the  city  cemeteries, 
amounting  In  all  to  ^258,104.28.  The  following  services  were  rendered  by  the 
department  for  the  benefit  of  the  public,  for  which  no  collections  were  made : 
Street  cleaning,  garbage  collection,  maintenance  of  crematories,  public  closets, 
pall  and  vault  cleaning  In  city  buildii^s,  improvement  and  maintenance  of 
parks  and  public  grounds. 

"Sireet  cleantni/. — ^The  streets  were  swept  at  stated  intervals  varying  from 
three  times  daily  to  twice  weekly,  according  to  their  Importance  as  business 
thoroughfares  and  the  amonnt  of  traffic  passing  over  them.  The  gutters  were 
all  scraped  or  fiushed  out  and  grass  and  weeds  removed  from  the  surface  as 
often  as  was  found  necessary.  The  grass  and  weeds  In  vacant  lots  and  along 
the  city  walls  were  removed  from  time  to  time,  and  all  material  collected 
which  could  be  used  for  the  purpose  was  dumped  Into  the  lowlands  belonging 
to  the  city.  Hand  carts  and  dump  carts  were  used  in  collecting  the  street 
refuse  and  conveying  it  to  a  proper  dumping  place. 

"  Garbage  collection. — All  honse  refuse,  trade  refuse,  etc.,  was  collected  with 
carts  and  transported  to  the  crematories,  or,  when  the  nature  of  the  material 
would  allow,  to  a  regvilar  dumping  site  and  used  for  filling.  Dally  Inspection 
was  made  of  the  beaches  and  the  open  sites  around  city  markets,  all  material 
found  at  these  places  being  collected  by  employees  of  this  department  and 
properly  disposed  of.  Dead  animals,  too  lai^  to  be  placed  in  garbage  recep- 
tacles, were  collected  by  means  of  a  wagon  built  for  this  service,  and  after 
being  noted  by  the  police  department  were  cremated. 
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"  Collection  of  nigkt  soil. — The  pail  conservancy  system  has  been  in  service 
long  enough  to  prove  its  value  as  a  sanitary  means  of  disposing  of  night  soil 
where  other  means  for  Its  disposition  are  wanting,  and  forms  no  small  part  of 
the  sanitary  work  of  the  city, 

"Ab  a  protection  to  the  water  supply  ot  the  city  150  pails  were  placed  at 
convenient  poluts  along  the  Mariqulna  River  above  the  intake  at  the  pumping 
station.    These  paila  have  been  cleaned  dally  by  employees  of  this  department 

"  From  three  to  six  odorless  excavators  have  l>een  in  use  every  night  during 
the  past  year,  removing  the  contents  of  vaults  from  private  residences  and 
public  buildings.  It  Is  not  contemplated  that  this  service  in  any  way  be  reduced 
until  the  new  sewer  system  has  been  completed,  as  It  Is  the  only  means  of 
removli^  night  soil  from  many  of  the  buildings  supplied  with  modem  sanitary 
appliances. 

"All  night  soil  collected  Is  carried  to  sea  in  the  steam  barge  Pluto,  which  has 
now  been  In  the  service  about  three  years.  This  barge  is  supplied  with  a 
complete  equipment  for  cleaning  and  disinfecting  pails  and  excavators,  and  its 
general  arrangements  are  such  that  It  lias  filled  all  the  requirements  made  upon 
It  to  an  admirable  degree. 

"Street  sprinkling.— Tbia  department  is  not  equipped  to  sprinkle  all  the 
streets  of  the  city  by  means  of  sprinkling  wagons.  Some  streets  have  hydrants 
at  close  intervals  which  liave  been  utilized  for  sprinkling,  a  length  of  hose  with 
nozzle  being  used  for  this  purpose.  Sprinkling  with  hose  does  not  cost  as  much 
per  square  meter  sprinkled  to  this  department  as  to  sprinkle  w  ith  wagons,  but 
experience  has  proved  that  the  expense  to  the  city  Is  greater  on  account  ot  the 
Injury  to  the  streets  and  the  expense  of  maintaining  a  lai^e  number  of  hydrants. 
Some  places  of  small  area  are  sprinkled  by  means  of  cans,  this  being  the  ma^^t 
feasible  method  of  watering  tbese  sites. 

"Land  transportation.— The  land  transportation  used  by  the  various  Insular 
Bureaus  In  the  city  of  Manila  and  the  city  departments  has  been  maintained 
throughout  the  year  by  this  department.  On  June  30  there  were  on  hand  at 
both  stables  227  American  and  Australian  horses,  108  native  horses,  7  Chmese 
horses,  149  American  mules,  and  34  Chinese  mules. 

"There  were  purchased  for  the  use  of  the  city  stables  29  horses  and  1  mule; 
16  horses,  2  mules,  36  native  ponies,  and  4  China  ponies  were  sold;  40  horses, 
14  mules,  and  1  native  jrony  were  lost  by  death.  Surra  caused  the  death  of  11 
animals  at  stable  No.  I  durii^  the  months  of  December  and  January.  As  this 
disease  had  not  appeared  among  the  stock  at  stable  No.  2,  the  bureau  ot  agri- 
culture was  asked  tor  assistance  In  locating  Its  source.  Inspection  of  the  private 
stables  near  stable  No.  1  by  veterinarians  from  the  bureau  of  agriculture 
resulted  in  the  destruction  of  a  number  of  private  animals  afflicted  with  the 
disease.  Since  that  time  the  entire  city  has  been  inspected  and  danger  of 
another  outbreak  is  slight.  The  carromata  ponl^  have  now  been  in  the  service 
for  several  years  and  some  of  them  should  be  discarded.  The  best  results  are 
obtained  from  Australian  ponies. 

"  A  veterinary  hospital  has  been  maintained  for  the  treatment  of  diseased  and 
injured  animals.  Quite  a  number  of  animals  have  had  foot  punctures  from 
nails  in  the  street  and  required  careful  anention  to  prevent  lockjaw. 

"  Extensive  repairs  were  required  to  the  vehicles  In  use  during  the  year  as  all 
of  these  have  seen  from  one  to  three  years'  service,  the  repairs  costing  much 
more  than  tbe  amount  anticipated. 

"  The  stable  grounds  were  filled  and  Improved,  the  stable  painted,  and  minor 
repairs  and  alterations  made. 

"  Parks. — Nearly  all  of  the  land  now  used  for  parka  and  that  around  public 
buildings  has  been  filled,  graded,  and  planted  with  grass  and  shrubbery  during 
the  last  three  years. 

"  The  extensive  Improvements  on  the  lawn  around  the  Tondo  police  station 
were  completed,  the  moat  around  the  wall  adjacent  to  the  Luneta  police  station 
was  fllied,  about  half  of  the  walk  along  the  Bagumbayan  drive  next  to  the  moat 
was  graded  and  filled  with  broken  shell,  and  grass  was  planted  along  both  sides. 
Shell  walks  were  placed  along  the  Paseo  de  Magallanes,  and  a  small  park  laid 
out  at  stable  No,  1.  Prison  labor  was  used  In  grading  part  of  the  walk  along 
Bagumbayan,  but  this  work  was  discontinued  when  the  rainy  season  set  io. 

"  In  order  that  there  might  be  no  difficulty  In  securing  suitable  plants  and 
trees  ifor  new  park  work,  a  portion  of  the  fllied  land  at  Cementerio  del  Norte  has 
been  set  aside  for  nursery  purposes.  There  are  now  on  hand  plenty  of  yonng 
plants  and  trees  which  can  be  set  out  as  rapidly  as  the  limited  jiark  funds  will 
permit  of  further  Improvements. 
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"  Cemeteries. — No  new  work  has  been  done  during  the  year  at  the  Paco  or 
La  Loma  cemeteries.  Only  the  required  amount  of  labor  was  used  to  keep  them 
clean  and  in  repair.  Interments  were  made  in  the  niches  at  Pace  Cemetery,  but 
no  interments  were  made  at  La  Loma,  this  cemetery  having  been  closed  the  pre- 
tIoub  year. 

"At  Cementerlo  del  Norte  roads  and  bridges  were  built,  walks  laid  out,  drains 
laid,  ditches  dug,  and  extensive  improvements  made  In  grading  and  fliilng. 
About  seventy  prisoners  were  used  in  connection  with  the  regular  force  in  carry- 
ing on  this  work, 

"  The  majority  of  the  bodies  removed  from  the  National  Cemetery  at  Pasay 
at  the  time  this  cemetery  was  abandoned  were  reinterred  in  the  Cementerlo  del 
Norte.  The  monuments  and  headstones  which  had  been  erected  over  the  ^aves 
at  Pasay  were  removed  to  Cementerlo  del  Norte  and  placed  over  the  new 
graces 

Deceased  government  employees  not  otherwise  cared  for  were  removed  at  the 
expense  of  tho  insulai  government  to  a  section  selected  and  purchased  by  the 
insular  government  for  this  purpose." 

Note —Statement  of  the  e\penditures  for  the  department  for  the  year  ending 
June  30  1906  is  on  iile  In  the  War  Department. 
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EXHIBIT  No.  5. 


REPORT  OF  THE  IHSULAE  TREASUREK. 

Maniia    iuffiit  1(1  1908 

Sib:  In  compliance  with  Executiie  ordei  ^o  33  dated  Julj  W  1906  and  in 
accordance  with  att  No  9d8  United  States  Philippine  Commis->lou  a^  amended 
bj  act  No.  1407  I  ha*e  the  honor  to  submit  tm  annual  report  for  the  fiscal 
year  ending  June  30  1906 

During  the  period  from  July  1  IWi  to  August  4  1905  the  management  of 
this  bureau  devolved  by  law  upon  Mr  J  L  Barrett  the  assistant  treasurer 
by  reason  of  tlie  absenie  of  the  Ireasuier  on  accrued  leave 

Under  the  provisions  of  act  No  1407  United  States  Philippine  Lommlsiion  the 
treasurer,  on  November  1  1905  ceased  to  exercise  supervision  oer  the  offices 
of  provincial  treasurers  «tnd  transferred  to  the  auditor  the  entire  corps  of  field 
examiners.  All  business  relating  to  estates  of  deceased  employees  fact  No 
290)  was  transferred  to  the  attornej  general  on  the  same  date  A  division  of 
disbursements  was  added  to  the  bureau  November  1  bv  provision  of  the  afore 
mentioned  act 

The  operations  <.f  this  divisitn  for  the  fiseii  year  including  the  four  months 
previous  to  its  identification  with  the  lureau  may  iie  summarized  as  follows 

Opeiali  n  if  the  dninv/n  tf  diihurtcmpnti 
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'  ConsolMated  wltb  the  bureau  of  bealtti, 
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Under  the  provisions  of  act  No.  1402,  ali  buaiuess  relating  to  tbe  bonds  of 
insular  offlciaia  and  employees  was  transferred  on  January  1,  1906,  to  the  insular 
anditor. 

The  object  Cor  which  the  currency  division  was  created,  with  Mr.  B.  W.  Kem- 
merer  as  chief  having  been  <"nccessfully  accomplished  the  division  was  discon 
tlDued  on  Februapy  1   1906  In  accordance  with  prwisioni  of  let  No   1407 

The  authorized  personnel  of  the  bureau  at  the  ckae  of  the  fiscal  vear  was  as 
follows 

Treasurer  awistant  treasurer  in&ular  di^buralng  officer  three  clerks  cl  iss  3 
one  clerk  tiasa  4  two  clerks  class  r  three  clerLs  class  6  four  tlerka  diss  " 
six  clerks  ilass  8  one  clerk  class  9  one  clerk  class  A  file  clerks  class  D  one 
clerk  class  E  three  clerks  class  F  two  clerks  class  b  three  lerl  s  class  H  four 
clerks,  class  I,  two  clerks  class  J,  and  one  employee  at  ¥480  per  annum,  one 
employee  at  ¥"360  per  annum,  and  three  messengers  at  P360  per  annum  each. 

The  expense  of  conducting  tbe  bureau  for  the  fiscal  year  was,  for  salaries 
and  wages  of  officers  and  employees,  ^123,466.76,  and  for  contingent  expenses, 
euch  as  transportation  of  funds,  office  supplies,  printing,  furniture,  etc., 
P26,925.67,  malting  a  total  of  P150,392.43.  There  was  received  during  the  fiscal 
year  as  premiums  on  the  sale  of  drafts  on  New  York  the  sum  of  P138,303.85, 
and  P613,725.80  as  Interest  on  funds  deposited  In  banks  in  the  United  States  and 
Id  Manila. 

In  its  capacity  as  a  depositary  of  government  funds,  this  bureau  handles 
some  410  accounts.  The  deposits  to  the  credit  of  these  accounts  during  the 
fiscal  year  were  ¥■128,385,957.795,  and  the  withdrawals  P'129,870.095.015  and 
Pfs.  1,313.37,  local  currency,  making  a  volume  of  business  amounting  to  about 
P258,000,000  handled  by  the  depositary  during  the  fiscal  year. 


Assurance  fund,  act  2Fo.  496. 


Balance  June  30,  1905 

Deposits  in  the  fiscal  year- 


Total  June  3 


,  1906— 


.  13,293.60 


Of  this  amount  TO,000  was  deposited  with  the  International  Banking  Corpo- 
ration's branch  in  Manila,  on  November  11,  1905,  for  one  year,  at  3i  per  cent 
As  yet  no  interest  has  been  collected  on  this  deposit,  but  on  November  11,  IfiOfi, 
there  will  l>e  due  interest  amounting  to  P315.  Section  100  of  act  No.  406, 
requires  that  the  treasurer  shall  report  annually  the  condition  of  this  fuad.  M 
will  be  noted,  the  amount  of  cash  now  in  the  treasury  vaults  pertaining  to  the 
fund  is  W,293.R0.  As  soon  as  further  accretions  shall  bring  this  amount  to 
PB.OOO  it  will  be  dejwsited  in  a  bank  on  an  Interest-bearing  certificate  of  deposit. 

Trenaarer's  general  account. 


f2B,664,073,2l 

Receipts  during  Aecal  year  1906,  Eegregated  as  IoIIowb: 

Ills 

4.678,25 
3S^896.0S 

2,42t;g:^ 

46,^^:?? 

92,657,911,65 

841.769,24 

119,221,984.86 

Withdfawala  during  tbe  flscai  yeari 

62,277,265,40 
47,562,3!4.S2 

746, 507. 00 

89,829,. 580. 22 

852,212.37 

19.392,404.64 

132,484.33 
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Depositary  account. 


u... 

Philippine  cur- 
rency. 

Local  earcency. 

ri2,701,701.16 
128,385,K7.T95 

m!  870!  095!  HIS 

11, 217,  M8, 94 

lU/i/reuatc  of  all  fandu  in  hanils  of  insular  treasurer  June  3 


Ite™. 

currency. 

Philippine  cur- 
rency. 

Local  currency. 

ri9.392.«14.W 

u'.m,m.oo 

These  fnnda  were  <lisCrlbuted  its  follows: 

84,608,299.67 

1          ,«  ™  J, 

109:567.84 
80S,67B.77 

s,  sis, 096. sis 

9,000.00 

a  bunks  M  Manila  (speolai  depoaits) " 

280,733.08 
116.42 

13,128,395.885 

18,768,176.81 

' 

Itere. 

Philippine  cur- 

Unl 

ed  States 

Riad                 tf     d 

8S,740.00 

9.000.00 

WO.  90 

2Pn,738,0S 

eBBTiriCATKS  O 

During  the  period  covered  by  this  report  tliere  has  been  issued  a  fifth  series  of 
certificates  of  indebtedness  to  the  sum  of  $1,500,000.  This  series  was  Issued  to 
talie  the  place  of  the  fourth  series  in  the  sum  of  $3,000,000,  which  fell  due  Sep- 
tember 1,  1905.  This  reduction  In  the  amount  of  outstanding  certificates  of  in- 
debtedness had  been  made  possible  by  tlie  lessened  demand  upon  the  gold 
Btandard  fund  incidental  to  the  withdrawing  of  the  old  currency  from  circulation. 
During  the  fiscal  year  1904^  there  was  purchased  the  sum  of  Pfa.  8,763,591.96 
of  the  old  currency,  as  compared  witli  the  sum  of  Pfs.  841,759.24,  purchased  dur- 
ing the  fiscal  years  1905-6.  The  demands  upon  the  gold-staadard  fund  for  this 
purpose  have  so  materially  fallen  aS  during  the  latter  months  of  the  fiscal  year, 
that  It  has  been  deemed  best  to  retire  the  present  Isssue  of  certificates  falllDg  due 
September  1,  1906,  and  issue  a  new  series  in  the  sum  of  $1,000,000  in  place 
thereof.  With  the  exception  of  the  month  of  August,  1905.  during  which  the 
fourth  series  of  certiftcates  of  indebtedness,  amounting  to  $3,000,000,  was  paid 
off,  there  has  been  on  deposit  throughout  the  year  In  New  York  a  sum  con- 
siderably in  escess  of  the  outstanding  obligations,  so  that  the  interest  earned 
on  the  dally  balances,  $77,696.88,  together  with  the  premium  realized,  $24,600, 
has  been  more  than  sulficlent  up  to  this  date  to  cover  the  interest  paid  out  on 
the  certificates  now  outstanding  by  the  sum  of  $27,296.88. 
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COINAGE   OF   PHILIPPINE    CURRENCY. 

No  silver  currency  has  tieea  coiiieii  during  the  fiscal  ypnr  from  hulllon  pur- 
chased. The  only  additions  to  the  curreuc.y  have  l>eeii  those  Incidental  to  the 
recoinage  ot  the  old  currency,  1*1,723,351.24,  and  the  receipt  on  July  10,  1005, 
of  copper  ceutavos  to  the  value  of  ^10,200. 


The  purchase  of  the  old  currency  has  continued  throughout  the  year,  though 
In  greatly  diminished  quantities.  There  was  shipped  to  the  San  Francisco 
mint  during  the  fiscal  year,  for  the  purpose  of  recolning,  the  sum  of  Pfs  745,507, 
making  a  total  of  Pts.  16,458.507  shipped  to  the  mint  for  recolning  since  the  In- 
troduction of  the  new  currency.  Of  the  above  amount,  i-eturns  have  been  re- 
ceived from  the  mint  covering  Pfa.  16,426,707,  giving  the  following  results : 

Local  cnrr/incy  skipped  for  recoinage. 


Character  ot  mouey. 

._ 

""dSccS"" 

Philippine-cur- 
rency equivalent 

peso. 

Peso" 

60-cent  pieces 
ao-cetit  pieces 
10-eentpieoei 

^0  M9  10    W 

3,274,832  04 

8,211,124,46 

1,038,443,64 

2361226  02 

15,58fi.62 

T-3.778,943.73 
.     «,475.103.21 

'2721688.32 
17,985.M 

Total 

16  42«    07  00 

12,776,212.37 

14,742,917.57 

The  amount  of  old  aiUer  corns  on  hand  together  with  that  shlpi>ed  to  the 
mint  but  an  yet  unreported  upon  It-i  44,9851^  would  yield,  on  the  basis  of 
the  abOAe  returns  about  34  01144  ounces  standard  silver  {0.900  fine),  making  a 
toUl  of  J2,811,l«3.81  ounces  realizable  from  the  Pfs.  16,471,692.13,  local  cur- 
rency shipped,  and  that  on  hand  June  30,  1906,  This  would  coin  about 
P14,783,249.10  Philippine  currency.  The  cost  of  the  local  currency  shipped  to 
the  mint  for  recoinage  up  to  the  close  of  the  fiscal  year,  June  30,  1906,  together 
with  the  old  silver  coins  on  hand,  Pfa.  16,471,602.13,  amounts  approximately 
to  FI4,317,115.59.  The  expenses  connected  with  the  shipment  and  recoinage  ot 
the  above  amount  of  local  currency  have  been  about  ^454,749.96,  so  that  tlie 
total  expenses  connected  with  the  purchases  of  the  old  silver  coins  to  date 
have  been  approximately  P14,771,865.55. 

If  to  the  total  estimated  proceeds  of  the  recoinage,  ?14,783,249.10,  there 
should  be  added  the  profits  on  the  sale  of  Mexican  currency  in  Manila,  the  total 
estimated  proceeds  will  reach  the  sum  of  P14,799,66!>.10,  representing  a  net 
gain  on  the  redemption  of  the  old  local  silver  currency  of  ¥27,803.55.  Owli^ 
to  the  low  rate  (1.30)  at  which  the  larger  part  of  the  purchases  of  the  present 
fiscal  year  have  been  made,  the  operations  during  this  period,  excluding  the  pur- 
chase and  sale  of  copper  coins,  represent  a  net  gain  of  about  P136,557.46. 

Up  to  the  close  of  the  present  fiscal  year  there  had  been  purchased  the  suni 
of  Pfs.  119,299.10  local  currency,  in  copper  coins  costing  approximately  ^101,207. 
Addhig  to  this  the  cost  of  24,895i  pounds  of  Igorot  copper,  at  40  cents  per  pound, 
or  P9,958.I0,  the  total  amount  expended  in  the  purchase  of  copper  coins  would 
be  Plll,lii5.10.  On  the  basis  of  the  sale  of  this  copper  as  bullion  at  the  price 
of,  say,  25  ceutavos  per  pound,  there  would  he  a  net  loss  on  the  purchase  of 
copper  coins  of  ¥■56,234.42. 

It  was  found  above  that  the  redemption  of  sliver  currency  resulted  In  a  gaiu 
to  the  government  of  ¥^7,803.55.  If  against  this  gain  there  be  set  off  the  esti- 
mated net  loss  on  the  purchase  of  copper  coin,  P56,234.42,  the  net  result  of  the 
total  process  of  redeeming  local  cuiTency  to  date  would  be  an  estimated  loss  to 
the  government  of  ¥28,430.87. 

The  seigniorage  proiJts  of  the  carrency  coined  from  bullion  purchased  has  been 
estimated  at  ?2,720,342.59.  If  we  deduct  from  this  sum  the  estimated  net  loss 
on  the  redemption  of  the  local  currency,  we  obtain  a  net  seigniorage  profit  of 
¥2,691,911.72  on  the  entire  process  of  coinage  and  recoinage  up  to  July  1,  1906. 
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PHILIPPINE    CUBBENCY    BECEIVEU. 

With  the  esceptlon  of  P19,200  in  copper  coIq  received  July  10,  1905,  the 
amount  of  Philiplne  currency  received  during  the  fiscal  year,  Pl.723,351.24, 
haa  been  derived  from  tlie  recoinage  of  the  old  currency.  The  totiil  amounts  of 
the  various  denominations  received  and  in  circulation  at  the  close  of  the  year 
are  given  In  the  following  table ; 

total  numher  of 


0.™„o,„™.,. 

.„«. 

^Vaul^''' 

In  circulation. 

Number  of 
elrcnlatlon. 

ftO-eant  pieOHj 

l-cent  pieces 
J-eent  pieces 

r26, 934,635.00 
3  056  221.00 
1,59,5, 7M,  40 

'499!2S0!00 
378,300.00 

■■P15,W7,flS3.00 
342,544.00 
189,930.80 
245,139-40 

60[3i5i;2S 

2:7^677: 00 

"  688]  542.00 
242.122.25 

5li94l!28 

11,167,002 
6,426,364 
7,029, 069 

32,793,877 
10,988,256 

Total 

33,686,601.80 

1S,8S6,4M,70 

16,799,037,10 

81,131,423 

JO  deposited  in  the  silver 


jrtlfita 


■e  fund. 


If  to  tlie  total  cinulatlon  of  Philippine  coins  as  shown  by  the  ahnve  tahle 
there  he  added  the  TlSIilfli.SO  silver  certificates  In  circulation,  It  will  he 
seen  that  the  total  drcul  ition  of  Philippine  currency  Is  ^30,030,41 1.60. 

The  marl  ed  decrease  during  the  year  in  the  amount  of  5-eentavo  pieces  In 
rirt-ulation  ?^J  Oil  80  and  in  the  amount  of  one-half-centavo  pieces  In  circula- 
tion PI  897  58  19  an  indication  of  the  disfavor  with  which  these  coins  havvj 
been  received  by  the  people  Previous  to  the  introduction  of  the  new  Philippine 
currency  there  was  no  coin  in  circulation  corres|)ondlng  to  the  C-centavo  piece. 
Greater  famlliirity  with  the  coin  may  result  lu  its  being  more  eKtenslvely  used 
in  the  future 

The  fact  that  the  treasuier  has  heen  called  upon  to  exchange  these  coins  for 
coins  of  other  denominations  is  evidence  of  tlie  wisdom  of  the  provision.  In  the 
Philippine  (told  stindard  aft.  for  the  Interchangeahility  of  all  classes  of  Philip- 
pine coins  upon  demand  at  tht  insular  and  provincial  treasuries  of  the  Islands. 

SILVEB   CERTIFICATES. 

The  amounts  of  siher  certificates  In  circulation  and  in  the  reserve  vaults  of 
the  treiHuiy  it  the  end  of  each  quarter  since  the  date  they  were  first  placed  in 
circulation  Octohei  0  190^  have  been  as  follows ; 

Amount  and  ilr-nnmination  of  silver  certificates  in  circulation. 


P>.erttBcii,tesIn- 

V&  certlfl 

catea  in- 

PIO  certificates  in— 

ToWIln- 

Date 

tircula 

\anltB 

LfrenlB- 

Vanll8. 

Clrcula- 

T..,» 

lion.*' 

Vanlta. 

1903-4 

r212  000 
410  UOO 

6.>ooaa 

P798  000 
1  510  OOU 
1  190  000 

^28,   000 

r-1, 71,5.000 
3i56o[0O0 

r900,400 
2,800,  fiOO 
4,100,000 

t-3,o39,eoo 
uooiooo 

ri,457,40O 
4,l»0,600 

6;ooo;ooo 

re,  542, 000 

5:ir79;4oo 

6,040,000 

Eept 

£'. 

930  000 
1  020  UOO 

1   90  000 
1  "lOoooo 

1  A-inouo 

1  310  000 
940  000 
1  500  000 

lis 

8,470,000 
3,250;000 
2,960,000 
4,250,000 

5,070,000 
0,000,000 

7,000,000 

7,200,000 

2,080,008  1     7,230,000 
2,a50,OO0       8,420,000 
3,940,000      10,150,000 
3,800,000  j  10,460,000 

7,800,000 

7|830[OUO 
9,650,000 

I 

1  "iOOOQO 
1  600  000 
1  680  000 

1  500  000 
I  400  000 
1  S'OOOO 

18^0  000 

4,200,000 
4,200,000 

4:i8o;ooo 

siiS 

io,«oo,ooo 

3,800,000  '  10,500,000 
2SOO0OO      11600000 
1,360,000  ;  13,160,000 
200,000,   14,410,000 

9,600,000 

8;4oo;ooo 
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On  February  6,  1905,  an  act  of  Congress  was  approved  by  the  President  of  the 
United  States  provldiug  for  tbe  Issuing  of  silver  certificates  lu  denomimitiona 
of  P20,  PSO,  PlOO,  aod  P600.  Owing,  however,  to  expected  Coiigreselonal 
action  in  the  matter  of  holding  part  of  the  silver-certlflcate  reserve  fund  in 
gold,  tbese  larger  denomiuation  certificates  were  held  in  Waaliington,  D.  0. 
On  June  23,  1906,  an  act  ot  Congresa  was  approved  providing  that  tlie  treasurer 
of  the  Philippine  Islands  could  hold  as  high  as  60  per  cent  of  the  silver  certifi- 
cate reserve  fund  in  gold  coin  of  the  United  States  against  all  certifloates  there- 
after issued.  In  conformity  to  the  new  law  tile  larger  denomination  certlfleatea 
were  surcharged  with  the  legend  "  Subject  to  the  provisions  of  the  act  of 
Congress  approved  June  23,  1906,"  and  will  be  shipped  to  Manilla  shortly  after 
July  1,  1906. 

The  larger  denomination  certificate  will  supply  a  long  felt  need.  The  banks 
win  welcome  them  as  a  more  convenient  form  in  which  to  hold  tlieir  large  cnsli 
reserves,  and  the  public  generally  i>ecause  of  the  unusually  large  number  of 
heavy  cash  transactions  incident  to  local  business  conditions. 

The  privil^e  of  holding  up  to  60  per  cent  of  the  reserve  against  sllvpr  cer- 
tificates in  gold  coin  will  prove  of  great  value  to  the  government,  for  thereby 
the  amount  of  available  silver  currency  can  be  very  materially  Increased  and 
the  necessity  avoided  of  coining  more  pesos  in  times  when  the  price  of  sliver 
bullion  would  yield  no  seigniorage  or  even  involve  an  actual  loss. 

Under  the  new  law  the  silver  certificate  will  no  longer  be,  strictly  speaking, 
a  silver  certificate.  It  will,  however,  lose  none  of  its  strength  on  this  account, 
but  rather  be  the  more  secure. 


OpcratUm^  of  the  gold-standard  fund. 


FUGdin 
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Philippine 
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8,660,797.35 
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26,937,374,11 

13,507,994.99 
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25,937,374,11 

13,507,994.99 

13,160,582.88 
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status  of  the  gold-standard  fund. 


Fund  ill  New 

Total  fund 

Phllippint 

York.  United 

181  =  r2|. 

^  r/noj"' 

Phfiipplne  our- 
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5,328,716.39 
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6,  «68, 942.61 

70  9^08 
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Ihe  lieuTy  deellue  in  the  eo Id  standard  fund  )utlai 
largelr  n  mlnal      The   proceeds   of  the  fifth   series 
recelvea  In  Nbw  \ork  SeptemlMT  1   whLle  tli*  fiurth  sf 


in  New  York  for  August  SI  iB 
:ertiQcatea  of  Indebtedness  wave 
B  was  paid  otf  August  31. 


It  will  be  noted  that  during  tliree  montb^  of  the  latter  part  of  the  fiscal  year 
the  Philippine  currency  fund  in  Manila  was  overdrawn.  It  has  been  evident 
for  seTeral  months  pa«t  tliat  the  supply  of  Philippine  currency  was  becoming 
insufficient  to  meet  the  Increased  demands  upon  it  incident  to  tlie  gradual  Im- 
provement in  business  conditions  In  the  I'linds  That  the  overdrawn  condition 
of  the  Philippine  currean  fund  noted  above  was  due  to  this  cause  seems  evi- 
denced by  the  fact  that  It  hqs  existed  during  a  period  when  the  demand  for 
exchange  on  New  York  was  fairly  hea>j 
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The  record  of  gold-standard  fund  drafts  sold  In  MaDila  on  the  gold-standard 
fund  in  New  York  since  the  inanguration  of  the  new  currency  syateia  appears 
in  the  followlDg  table ; 

Drafts  on  the  gold-standard  fund. 


Sold  to 

fflnWne 

Sddtocomn 

erclal  firma 

vldviftla. 
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30  000  00 

10,290.51 

X' 
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I    fro 


tbe 


'iO    B 


"In    addition   t      this   amount   theie    was    r"tel^rf 
premium  oq  telegraphic  traasters  outside  of  the  Kold  sianoara  lunu 

The  Philippine  currentj  pild  into  the  tiea&iir\  tjr  the  abo^e  mentioned 
drafts  ■was  nithdiawn  from  cirLUlatlon  as  proyided  In  sction  7  of  the  Ihilip 
pine  gold  standard  act 

The  increased  deniind  for  Philippine  currency  in  the  islands  together  with 
the  heaw  sums  paid  out  in  Philippine  currency  for  the  Array  and  Navy  in 
Manila  in  return  for  United  States  currency  deposited  in  New  Yorlt  (equivalent 
in  nature  to  the  sale  of  exchange  in  New  York  on  Manila)  has  depleted  the 
supplj  of  Philippine  currency  To  such  an  extent  had  this  occurred  in  March 
1906  that  it  WIS  deemed  expedient  by  the  honoratle  sefretary  of  finance  and 
justice  to  temporarily  lower  the  rate  of  exchange  in  Manila  for  telegraphic 
transfers  and  an  order  was  issued  accordlnglj  on  Marth  ll  1901}  fixing  the 
rate  at  three-fourths  of  1  per  cent  This  resulted  in  bringing  into  the  treasury 
fllmoit  immedlatelj  something  oyer  ^lOOOOOO  of  Philippine  currency  The 
relief  afforded  howeier  was  onh  temporarr  and  It  soon  became  evident  that 
it  Hoiild  be  iiece&«irj  to  malie  di'-buriements  in  United  States  turrenc\  in  the 
near  future  and  also  that  it  would  be  neteasarv  to  import  the  same  from  trea« 
ury  funds  in  New  York,   where  both  the  gold  standard  and  the  general  funds 
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were  constantly  accumulating,  owing  to  the  beavy  demand  by  tbe  Army  and 
Navy  for  exchar^es. 

On  Marcb  22,  1906,  the  Secretary  of  War  was  requested  to  withdraw  the  sum 
of  $600,000  from  the  funds  on  deposit  In  the  New  York  depositaries  and  ship 
the  same  to  Manila.  Later,  on  May  17,  190G,  another  request  was  made  for 
tha  sum  of  $1,250,000.  By  a  constant  shifting  of  funds  In  Manila  the  treasurer 
has  been  enabled  to  make  nearly  all  disbursements  in  Philippine  currency, 
though  considerable  amounts  of  United  States  curi'ency  were  paid  out  to  those 
who  were  wUling  to  accept  the  same. 

Although  no  exchange  has  yet  been  sold  in  New  York  on  Manila,  the  heavy 
exchanges  made  with  the  Army  and  Navy,  as  above  stated,  are  in  their  eCFecta 
essentially  the  same,  for  they  result  in  United  States  currency  being  deposited 
in  New  York  and  its  egulvalent  in  Philippine  cuixency  being  drawn  out  In 
Manila.  The  fact  that  coincident  with  the  demand  for  these  heavy  exchanges 
there  was  an  increased  demand  for  currency  in  the  islands  created  such  a 
demand  for  Philippine  currency  that  nothing  short  of  the  purchase  of  sliver 
bullion  and  the  coinage  of  more  currency  would  have  met  the  situation  bad  it 
not  been  for  the  timely  acUon  of  Congress  in  granting  the  privilege  of  releasing 
60  per  cent  of  the  silver  coin  held  in  the  reserve  fund  against  stiver  certiflcates 
and  its  replacement  by  an  equivalent  amount  of  gold  coin. 

The  coining  of  a  sufflclent  sum  of  silver  currency  to  relieve  the  situation  at 
this  time  would  have  involved  the  government  In  a  loss  of  several  thousand 
pesos  owing  to  the  high  price  of  sliver  bullion.  It  Is  believed  that  the  privilege 
of  releasing  so  large  an  amount  of  the  silver  certificate  reserve  fund  will  sup- 
ply a  sufflclent  amount  of  Philippine  currency  to  meet  the  demands  of  an 
Increased  circulation  in  that  currency  for  several  years  to  come. 


The  following  exchanges  of  Philippine  currency  and  United  States  currency 
have  been  made  by  the  Insular  treasurer,  pursuant  to  section  7  of  the  Philippine 
gold-standard  act,  since  October  10,  1903,  the  date  of  the  passage  of  that  act ; 
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1  669,116.30 
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Total 

25  259  729  34 

4  012  206  63 
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sales  of  Unlt^  Stntea  curreiicf  there  was  a 


The  greater  part  of  the  above  trauflattlons  represent  e\  hangM  for  the  army, 
na\i  and  difCprent  departments  of  the  Philippine  civil  government.  Nearly 
all  disbursements  of  the  arnn  are  mm  made  In  Philippine  currency,  though 
their  depositary  iciounts  are  kept  in  United  States  (urrency. 
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It  may  now  be  said  with  saffity  that  the  old  local  cmreiicy  has  entirely 
ceased  to  circulate  In  the  islands.  The  purchase  of  local  currency  has  contin- 
ued throughout  the  fiscal  year  at  the  rate  of  1.30.  The  sum  of  Pfs.  841,759.24 
has  been  purchased  during  this  period  for  the  sum  of  ¥^3.414.26.  Of  this 
amount,  Pfa.  106,7(K.37.  Mexican  and  Chinese  currency,  have  been  sold  in 
Manila  for  the  sum  of  P101,05S.16,  representing  a  net  gain  of  about  P18,975. 

The  purchase  of  local  currency  for  the  fiscal  year  1904^-5  amounted  to 
Pfs.  8,763,591.96,  and  involved  a  cost  of  P7, 647. 762.38.  It  will  be  seen  from  a 
comparison  of  these  figures  with  those  above  for  the  present  fiscal  year  that 
the  local  currency  has  been  pretty  well  drained  out  of  the  country.  Undoubt- 
edly considerable  amounts  of  the  old  currency  still  remain  hoarded  in  the  more 
remote  parts  of  the  Islands,  which  nothing  will  draw  out  save  the  actual 
necessities  of  the  owners.  In  view  of  these  facts  it  is  recommended  that  the 
purchase  of  local  currency  be  discontinued  at  the  close  of  the  present  calendar 
year,  December  ,31,  1906.  It  is  probable  that  little,  if  any,  hardship  will  be 
worked  upon  the  common  people  by  such  action.  The  present  regulations  in 
regard  to  the  purchase  and  sale  of  local  currency  by  individuals  or  firms  should, 
however,  be  continued  in  force,  the  outlet  thus  afforded  being  deemed  sufficient. 

The  following  table  gives  the  amounts  of  local  currency  and  the  rates  at 
which  purchased : 

Local  currency  purchased  during  fiscal  year  1905-6. 


The  offliial  rate  prevailing  during  the  entire  vear  was  130.  That  purchases 
are  reported  above  as  being  made  at  other  rates  is  due  to  the  fact  that  while 
these  pun  bases  wete  made  bv  provln  lat  treasurers  prior  to  the  present  fiscal 
year  when  these  higher  ratM  were  In  force  they  were  received  by  the  treasurer 
during  the  present  fiscal  vear 


The  exports  of  lotal  currency  for  the  present  fiscal  jear  have  been  as  follows; 

Commercial Pfs.  J,  027. 854. 15 

Governmental 745,507.00 

Total 1,773,361.15 

The  totals  for  the  period  from  July  1,  1003,  to  July  1,  1900,  are  as  follows : 

Commercial _' Pfs.  18,  177,  452. 05 

Governmental 10.458,507.00 

Total _..  34.635.959.05 

The  exportatioos  made  by  the  government  all  refer  to  shipments  of  Spanish- 
Filipino  money  to  San  Francisco  tor  recoinage.  It  should  be  added  that  during 
the  period  last  referred  to  there  was  Imported  the  sum  of  Pfs.  2,168,703  before 
the  passage  of  the  law,  January  14,  1904,  prohibiting  the  Importation  of  local 
currency. 
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In  oonlinuation  of  the  table  of  exchange  rates  submitted  as  an  appendfic  to 
the  last  annual  report  of  the  chief  of  the  division  of  the  currency,  the  CoUowing 
table  has  been  prepared,  covering  the  present  fiscal  year : 

London  price  of  silver  and  Bonglrong  and  Manila  steihag  exchange  rates,  1905-6. 
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Act  No.  52,  as  amended  by  act  No.  556,  provides  that  all  banking  Institutions 
shall  be  examinecl  by  the  Insular  treasurer  once  every  six  montha.  To  carrj 
out  the  above  provisions  would  require  th3  entire  services  of  two  bank  exain- 
iners.  It  was  only  on  February  1,  1906,  that  any  regular  appointment  aa  bank 
examiner  was  made,  and  the  larger  part  of  his  time  has  been  taken  up  in  the 
adminiatratlon  of  the  affairs  of  the  American  Bank  of  Manila,  P.  1.,  and  the 
Bank  of  Pangaslnan  of  Dugupan,  P.  I.,  both  of  which  have  been  closed  under  the 
provisions  of  the  above  acts. 

Examinations,  however,  have  been  made  during  the  flscal  year  of  the  follow- 
ing banks:  The  Bank  of  Zaoiboanga,  Zamboanga.  P.  I.;  The  Bank  of  Panga- 
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8inan,  Dagupan,  P.  I. ;  The  Monte  de  Piedad  and  Savings  Bank,  Manila,  P.  I. ; 
The  Banco  Espafiol  Filipino,  Manila,  P.  I. 

The  liquidation  of  the  affairs  of  tbe  American  Bank  has  entailed  a  large 
amount  of  extra  work,  and  its  affaire  are  yet  unsettled,  owing  to  the  ijendli^  of 
several  cases  in  the  courts  of  the  Islands.  There  have  been  paid  to  the  creditors 
of  the  bank,  other  tban  stockholders,  two  dividends,  one  of  25  r>er  cent  and  the 
other  of  20  per  cent,  A  favorable  outcome  of  the  cases  now  in  the  courts  will 
enable  the  receiver  to  pay  another  small  dividend  of  about  10  per  cent 

An  examination  of  the  Bank  of  Pangaalnan  made  December  16,  1905,  revealed 
the  fact  that  the  hank  was  doing  business  almost  entirely  upon  funds  of  the 
various  municipalities  of  the  province,  for  the  depositing  of  which  in  said  hank 
there  was  no  warrant  of  taw.  The  removal  of  these  municipat  funds,  which 
was  absolutely  necessary,  would  have  resulted  in  the  closing  of  tbe  bank,  for 
without  their  use  It  was  admitted  hy  the  cashier  and  manager  of  the  bank  that 
it  would  be  impossible  to  continue  its  existence.  Under  these  circumstances  it 
was  deemed  best  that  the  liquidation  of  its  affairs  should  be  placed  in  the  hands 
of  the  government.  An  order  to  this  effect  was  accordingly  issued  by  the 
honorable  governor-general,  and  tbe  bank  placed  In  the  hands  of  the  bank 
examiner,  acting  as  deputy  of  the  treasurer,  on  January  fl.  190(!. 

The  settlement  of  the  affairs  of  this  bank  has  proceeded  rapidly.  The 
creditors  of  the  bank,  other  than  stockholders,  liave  been  paid  in  full,  and  there 
remains  on  hand  at  the  present  time  sufficient  funds  to  pay  about  90  per  eeuf  of 
the  claims  of  stockholders.  So  far  no  cases  have  been  carried  into  the  courts 
In  connection  wiUi  the  settlement  of  the  bank's  affairs,  and  it  is  hoped  that  a 
flnal  settlement  may  be  arrived  at  without  any  such  Intervention. 

All  of  which  is  respectfully  submitted, 

Frank  A.  Brabagan, 
TreaKurer  PMIippiiip  Islawdn. 

The  Secrktaht  of  Finance  and  Justice, 

Manila,  F.  I. 
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KKPORT  OF  THE  AUDITOR  POE  THE  PHILIPPINE  ISLANDS. 

The  Goveb.nment  or  the  Philippine  Isiands, 

Bureau  or  Aubits, 
Manila,  F.  I.,  August  10,  1906. 

SiEa :  In  compliance  with  the  requirements  of  section  60  o(  act  No.  1402,  I 
have  the  honor  to  submit  this  m;  sixth  annual  report  of  the  fiscal  affairs  of 
the  government  for  the  fiscal  year  1906.  showing  the  transactions  at  the  insular 
treasury,  and  the  receipts  autl  disburseinents  of  the  various  departments,  bureaus, 
and  offices  of  the  insular  government,  the  various  provinces,  and  tlip  city  of 
Manila  and  othev  pertinent  information. 

The  organization  of  the  olHce  and  the  personnel  of  the  executive  staff  at  the 
close  of  the  fiscal  year  were  as  follows : 

Auditor,  A.  K  Lawshe. 

Deputy  auditor.  William  W.  Barre. 

Chief  clerk,  William  H.  Clarke. 

Bookkeeping  division,  C.  H,  Puliaway,  chief. 

Customs  division,  A.  J.  Gibson,  chief. 

Postal  division,  William  A.  Walsh,  chief. 

Miscellaneous  division,  C.  H.  French,  chief. 

Internal -revenue  division,  H.  W.  Gangnuss,  chief. 

Property  division,  C.  A.  Smith,  chief. 

Provincial  division,  W.  A.  Handiili,  chief  district  auditor. 

The  authorized  personnel  at  the  close  of  the  fiscal  year  was  as  follows : 
Auditor,  deputy  auditor,  chief  clerk,  chief  district  auditor,  2  clerks  class  3, 
5  clerks  class  4,  3  clerks  class  5,  12  clerks  class  6,  11  clerks  class  T,  16  clerks 
class  8,  16  clerks  class  9,  6  clerks  class  10,  3  clerks  class  A,  2  clerks  class  B, 
3  clerks  class  C,  2  clerks  class  D,  1  clerk  class  E,  4  clerks  class  F,  3  clerks 
class  G,  2  clerlis  class  H,  15  clerks  class  I,  8  clerks  cla^  J,  4  messengers. 

The  work  of  the  office  Is  distributed  as  follows: 

Bookkeeping  diijfeiott.— Treasurer's  general  account,  treasurer's  depositary 
account,  issuance  of  warrants,  general  bookkeeping,  and  compilation  of  all 
Insular  statistical  reports. 

Cu»toms  diwis ion.— Bureau  of  customs,  bureau  of  navigation,  bureau  of  port 
works,  bureau  of  coast  and  geodetic  survey,  bureau  of  prioting,  bureau  of 
agriculture,  and  weather  bureau. 

Internal-revetttte  rfie/sion.— -Bureau  of  Internal  revenue,  city  of  Manila ;  bureau 
of  forestry,  bureau  of  Justice,  and  bureau  of  public  works. 

Postal  division. — Bureau  of  posts,  signal  service,  bureau  of  cold  storage, 
bureau  of  civil  service,  and  bureau  of  audits. 

MiicellaneoKs  division. — Executive  bureau,  bureau  of  constabulary,  bureau 
of  education,  bureau  of  health,  quarantine  service,  bureau  of  prisons,  bureau  of 
science,  bureau  of  lands,  bureau  of  the  treasury,  special  accounts  of  the  Insular 
treasurer,  and  all  miscellaneous  accounts  not  especially  enumerated. 

Property  division.— lasalar  property,  bureau  of  supply,  and  accounts  of 
Insular  disbursing  agent  at  Washington. 

Provincial  division. — Super\'lsion  of  district  auditors  (including  field  exami- 
nations), revision  of  provincial  and  municipal  accounts,  and  compilation  of 
statistical  records  of  such  accounts. 

In  addition  to  the  divisions  named  there  are  a  detailing  and  verifying  section 
and  a  typewriting  section.  The  former  prepares  detailed  Htatements  of  all 
expenditures  for  transmittal  to  the  Secretary  of  War  and  verifies  mathematical 
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calculat  one  on  vouchers  This  «Pctlon  i?  in  reality  tlie  tr lining  sthool  for  yiung 
Filipino  tlerkfc  The  (seueral  tjpe«rlting  of  the  ofbiv  is  concentrated  m  the 
latter  section  for  greater  eflfettU  euess 

The  Increa^  in  the  force  o^er  the  preceding  vear  w^8  due  to  Oio  general 
reorgauizatlon  of  the  service  under  which  the  auditor  tjok  o(er  from  thp 
Ireftiury  and  other  bureaus  the  field  e'^amlnationt.  of  accounts  ind  tbe  ivork  of 
fixing  executing  and  filing  o£  the  bonds  of  ineular  proiincial  and  munlLlpal 
offliilals  required  by  law  to  giie  semrity  for  public  monev  (r  proiertj  In  their 
hands 

The  worl  of  the  offii^  is  (.urrent  so  far  as  accounts  rendered  to  the  auditor 
are  concerned  and  the  noik  oC  the  district  auditors  is  rapidlr  being  brought  to 
date  Insular  accounts  are  non  being  audited  as  soon  as  recelyed.  Under 
existing  Ian  all  collecting  and  disbursing  officers  of  the  government  are  allowed 
ten  days  ifter  the  close  of  eath  month  during  which  to  prepare  and  submit 
their  accounts  viMi.h  as  a  rule  reach  the  auditor  withm  the  mouth  but  In  the 
cases  of  officers  stationed  at  remote  points  with  infrequent  mails  and  limited 
transportation  facilities  it  is  often  impossible  to  hetr  from  them  either  by  mail 
or  through  a  field  examiner  for  seieral  weeks  at  a  time  Were  everj  collecting 
and  disbursing  officer  within  as  ea&y  communication  with  the  auditor  as  ire 
those  in  the  Lnited  States  where  even  the  most  remote  points  (except  those  In 
Alaska)  are  but  flte  tr  six  days  distant  from  the  accounting  officer*  the  work 
of  this  offlte  would  be  vastly  simplified  Under  existing  conditions  several 
weeks  must  pass  after  the  close  of  a  fiscal  vear  before  all  of  the  accounts  aeces 
sarj  to  the  Lompilation  of  a.  complete  report  are  available 

BUMMABY  OF  FISCAL  TBANBAOTIONB  EXFBESSED  IN   UNITED   STATES   CUBRENCY. 

Two  pesos  of  Philippines  currency  being  equivalent  to  $1  of  United  States 
currency,  the  following  table,  espresaed  in  United  States  currency,  shows  in 
condensed  form  the  results  of  the  year's  fiscal  transactions  by  the  Insular. 
provincial -municipal  governments,  the  city  of  Manila,  and  the  several  bond- 
issue  funds.  All  of  these  subdivisions  are  separate  entities  in  the  Philippine 
fiscal  system,  and  must  be  so  considered  for  the  purpose  of  determining  the 
true  financial  condition  of  the  respective  branches  of  the  government : 

Iii.mlfir. 

Net  revenues,  excluding  refundable  items  : 

Customs    $7, 419,  826. 93 

Postal    242, 114. 38 

Insular  internal 2, 565,  395. 3fi 

Miscellaneous   1,240,730.49 


Total 11,468,067.16 


Net  ordinary  expenditures,  including  Interest  on  bond  issues 8, 698,  178. 28 

Contribution  to  city  of  Manila  under  its  charter 669, 192.  87 

Contribution  to  provinces  in  lieu  of  land  taxes 01(6,927.50 

Contribution  to  provinces  for  provincial  administration 99,672.78 

Contribution  to  provinces  in  cancellation  of  loans 12,807.09 


Total   10.  146.  779.  12 


Provincial. 

Provincial  revenues  collected  in  provinces $2,765,978.35 

Provincial  Internal  revenue 777,389.96 

Contribution  from  Insular  government  in  lieu  of  land  taxes 666,  927.  50 

Contribution  from  Insular  government,  provincial  administration.  99, 072.  78 

Contribution  from  Insular  government  cancellation  of  loans 12,807.69 

Contribution  from  Congressional  relief  fund 145,236.66 

Contribution  by  popular  subscription  in  provinces 41,560.08 

Total   4,  509,  572. 02 
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Expecditurea  for  ordinary  provincial  purposes,  roads,  bridges, 

set-ondary  achoois,  etc 1.857,647.37 

Proportion  of  provincial  receipts  accruing  to  municipr.iities 
whioli  approximately  represents  the  coat  of  municipal  govern- 
menta,  exclusive  of  Manila,  Inclndlng  primary  achoois 2,477,443.85 

Total  4,3^5,001.32 

Exceaa  provincial  receipts  over  expenditures 174,480.70 

Loans  to  provinces  by  insular  government  are  excluded. 

City  of  Manila. 

$1,  32fi,  096. 98 

city  under  charter fifiS,  192. 87 


Esceas  Manila  expenditures  over  rci-eipt^  497.102.38 

In  addition,  S2T1,707.02  was  disbursed  for  inaular  purpoaes  from  Congrea- 
sional  relief  fund,  besides  $143,285  db  disbursed  from  same  fund  to  provinces. 
There  was  also  disbursed  funds  derhed  from  bond  issues;  $1,344,813,87  for  pub- 
lic works,,  harbor,  and  light-house  improvements  $300,310.17  on  account  of  sewer 
and  waterworks  construction,  and  $3  bil  bSO  34  for  completion  purchase  friar 

The  following  statement  comprehends  all  receipts  of  funda  from  every  source 
by  the  insular  treasurer,  as  well  aa  all  disbursements  made  by  him  in  his  various 
capacities  as  receiver  of  public  revenues,  as  depository  of  trust  funda  and  funds 
derived  from  bond  iaauca,  aa  the  central  office  for  exchai^e  of  currency, 
and  aa  custodian  of  the  funda  of  diabursing  officers  of  the  Pblllppine  govern- 
ment and  of  the  United  Statea  Government.  All  transactions  covering  funds 
coming  into  or  going  out  of  the  handa  of  the  Insular  treasurer  are  audited  by 
this  office.  The  greater  part  of  the  funda  received  by  the  insular  treasurer  are 
not  available  for  the  ordinary  expenses  of  government.  The  treasurer'a  account 
Is,  therefore,  segregated  for  convealence  into  the  following  schedules : 

A.  Net  income  receipts  of  the  Insular  government. 

B.  Other  receipts. 

C.  Net  expense  wltbdrawals. 

D.  Other  withdrawals. 

E.  Funds  available  for  Insular  government  administration,  or  funds  available 
for  appropriation,  and  appropriations  undrawn. 

F.  Other  funds  in  the  treasury  for  which  the  Insular  government  is  liable. 
Schedules  B  and  F  combined  show  the  elements  comprising  the  treasury 

balance  at  the  close  of  the  fiscal  year,  June  30,  190C.  This  balance  is  less  than 
the  actual  cash  balance  in  the  hands  of  the  insular  treasurer  in  the  sum  of 
warrants  delivered  but  not  presented  for  payment. 

Any  differences  which  may  appear  between  the  net  income  receipta  (Schedule 
A)  and  the  actual  receipts  by  departments,  bureaua.  and  offices,  shown  later  in 
this  report,  will  be  reconciled  by  the  net  dtfEerencea  between  the  balances  in 
the  hands  of  collecting  officers  at  the  beginning  and  the  balancee  in  their  hands 
at  the  close  of  the  year.  Lllcewlse  the  differences  between  the  net  expense 
withdrawals  and  theaotual  expenditures  will  be  reconciled  by  the  net  balances 
in  the  hands  of  dlshnraing  officers  at  the  beginning  and  at  the  close  of  the  year. 
Such  differences  represent  but  a  small  percentage. 

The  last  official  rate  between  Mexican  and  Spanish-Filipino  currencies  and 
Philippines  currency  was  1.80  of  the  former  to  1  of  the  latter.  While  Mex- 
ican and  Spanish-Filipino  currencies  are  no  longer  received  or  paid  by  the  gov- 
ernment  in  connection  with  government  obligations,  the  Insular  treasurer  la 
authorized  to  purchase  the  obsolete  currency  when  offered  at  the  rate  named. 

These  transactions  are  confined  to  the  gold-standard  fund  and  are  stated 
arbitrarily  in  Philippines  currency  at  the  expression  patio  named. 
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RECEIPTS    AT    ANO    WITHDRAWALS    WBOHl    THE    TREASURY. 

Statement  of  the  finances  of  the  government  for  the  fiscal  year  ended  Juno 
30.  1906.  from  the  standpoint  of  rwelpts  at  and  withdrawals  from  the  Insular 
treasury.  Int'ludlng  Mexican  and  Spanish-Filipino  currency  transactions  at  the 
official  ratii.  of  f  1  to  I'fs.  1.30: 

Rec<ipUi(latifHi. 

Balance  July  1.  1005  {cash  balaui.-e,  *49,927,ti71.23,  less  out- 
standing warants.  M5,348.37) ?4n,  832, 322.  S6 

Net  income  receipts  of  the  Insular  government, 
per  schedule  A «i2, 890. 033. 82 

Other  receipts,  per  Schedule  B 101. 000. 256.  S6fi 

Total    receipts 213,890.320.685 

Grand    total _.. 263,722,643.545 

Net  expense  withdrawals  of  the  insular  gov- 
ernment, per  Schedule  C P'l 9,  709,  416.  39 

Other  withdrawals,  per  Schedule  D 198,986,664.635 

Total  withdrawals 218,696,081.025 

Balance  June  30,  1906  (cash  balance,  *^,122.814.29.  less  out- 
standing warrants,  K)6,251.77) 43,026,562.52 

Grand  total 263,722, 643.  M5 

Seffregation  of  Mlance  of  June  SO,  1906. 

Available  funds  for   insular  government  administration,   per 

Schedule   E ?6, 174, 690. 85 

Other  funds,  per  Schedule  F 38,851,871.67 

Total  45,026,562.52 

SCHEOUCE   A. 

Net  Income  receipts  of  the  insular  government. 

General  fund: 

Customs  revenue ¥■14,862,485.62 

Postal    revenue. 385,895.08 

Internal  revenue 5,247,398.09 

Miscellaneous  revenues. 2,394,285.03 

Total  carried  to  recapitulation  slieet 22,800,063.82 

SCHEDUI,E    B. 

other  rei-eiptx. 

City  of  Manila  fund:  Municipal  revenue PS, 650, 028. 32 

Gold  standard  fund : 

Miscellaneous  revenue P219, 540. 97 

New  Philippines  coin 1,729.981.80 

Premium  on  New  York  drafts 140, 228. 85 

Currency  received  In  exchange 47,647,463.83 

Principal  of  fifth  series,  certificate  of  in- 
debtedness       3,  000, 000. 00 

Total 52,737,215.45 

Public  works  and  permanent  impi'ovemeiits  fund;  Principal  and 

premium  on  second  issue  of  bonds,  par  value  $1,000,000 2, 167, 494. 00 

Friars'  lands  fund:  Miscellaneons  revenue 98,661.30 

Depositary  funds 128,385,957.795 

Silver  certificates  reserve 3,960,000.00 

Grand  total  carried  to  recapitulation  sheet ^  191,000.256.865 
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Ifet  expense  ioithdraicals  of  the  insular  government — General  fund. 
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Philippine  CommisBion:  Salaries  of  tlie  president  and  seven 
commlsa  loners 

Total  for  tlie  Philippine  Gommlsslon 

EXECUTIVE    nEPABTMENT. 

Executive;  Salaries  of  the  governor-general 

and  secretaries  of  the  several  departments 

Bxet-utive  bureau  : 

Salaries  and  wages ?277. 805. 23 

Contingent  expenses 152.269.46 

Bureau  of  civil  service ; 

Salaries  and  wages 67,006.66 

Contingent  expenses 8,  501.  56 

Bureau  of  archives  (consolidated  with  execu- 
tive bureau  as  of  November  I,  1905)  : 

Salaries  and  wages 5,338.34 

Contingent  expenses 413. 11 

Official  Gazette  (consolidated  with  executive 
bureau  as  of  November  1,  1905)  : 

Salaries  and  wagea _,-  2,136.30 

Contingent  expenses 1 1. 3T 

Total  for  the  executive  department 

DErARTMENT    0¥    THE     INTEBIOR. 

Bureau  of  lieaith : 

Salaries  and  wages P374,  759. 45 

Contingent  expenses.^. 413,206.13 

Caro  of  lepers  in  Occidental  Negros 600.  00 

Culion  leper  colony 22,883.59 

Bureau  of  lands ; 

Salaries  and  wages 184,086.40 

Contingtnt  expenses 68,  757.  58 

Bureau  of  science; 

Salaries  and  wages 191,188.76 

Contingent  expenses 84,404. 19 

Refundable  appropriation  for  purchase  of 

books  (excess  of  refunds) 2,960.80 

Bureau  of  agriculture : 

Salaries  and  wages 174,828.80 

Contingent  expenses 89,312.74 

Bureau  of  forestry ; 

Salaries  and  wages _  113,888.70 

Contingent  expenses 34,  302.  62 

Quarantine  service : 

Salaries  and  wages 76,475.55 

Contingent  expenses 44,  388.  55 
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Weather  bureau : 

Salaries  and  wages *08,  721.  34 

Contingent  expeQses 22,592.04 

— — — W>1,313.3S 

JliniHg  bureau  (consolidated  wltL  bureau  of 
science  as  of  November  1,  1D05)  ; 

Salaries  and  wages 9,237,50 

Contingent  exiienses 1,  022.  06 

: 10.  259.  5S 

PblUpplnes  civil  hospital    {consulldated  wltb 
bui'eau  of  bealtb  as  of  Novenitier  1,  1005)  ; 

Salaries  and  wages 23,455. 19 

Contingent  expenses 44,970.32 

(i8,  4ai.  51 

Civil   sanlturluui,    Baguio    (tOUHolidated   witb 

bureau  of  health  as  of  November  1,  J905)  : 

Salaries  and  wages 6,788.90 

Contingent  expenses 9,838.  29 

. ■ -^ 16, 027. 19 

Total  for  department  of  the  interior— 2,056,753.90 

Bureau  of  constabulary : 

Pay  of  constabulary PI.  9f)7,  331.  81 

Clothing,  camp  and  garrison  equipage 432, 762. 30 

Barracks  and  quarters 183,161.58 

Transportation 354,  604. 15 

Subsistence 392,534.40 

Contingent  expenses 74,  777. 15 

Telegraph  and  telephone  service 46,940.82 

Secret  service 18, 78«.  71 

Commissary  stores  <excess  of  i-efunds)„-  306,019.26 
Land  transportation  sale  to  city  of  Manila 

(excess  of  refunds) 5,  745.  70 

— — 3, 149.  13H.  06 

Bureau  of  public  works : 

Salaries  and  wages 180,990.00 

Contingent  expenses 38,60ri.42 

Public  works 198,717.97 

Maintenance,    fllteration,    and    repair   of 

public  buildings 42,512.17 

Public  works  transferred  from  bureau  of 

architecture 1,450.00 

Purchase  of  supplies 50,473.04 

■ 512,  748.  60 

Bureau  of  navigation ; 

Salaries  and  wages 90,000.00 

Contingent  expenses 17,509,60 

Cutters  and  launches 1, 043,  dfa.  95 

Light-house  service 393,  67ft  30 

Marine  railway  and  repair  shop  (excess 

of  refunds) 4,917,14 

1, 539,  932.  71 

Bureau  of  architecture  {consolidated  with  bu- 
reau of  public  works  as  of  November  1, 

1905): 

Salaries  and  wages 17,162.53              ' 

Contingent  expenses 7,432.96 

Public  works 20. 436. 03 

Building  supplies  (excess  of  refunds)_„-  6,5,34,07 
Land  transjxirtatlon  sale  to  city  of  Ma- 
nila (excess  of  refunds) 106,444,70 

67, 947.  25 
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Boreaii  of  posts : 

Salaries  and  wages 

CoDtiD^iit  expenses 

Mall  transportation 

Construction,    maintenance,    and    repair 
of  telegraph  and  telephone  lines 

Coast  and  geodetic  survey ; 

Salaries  and  wages — 

Contingent  expenses 

Signal  service; 

Salaries  and  w^es 

Contingent    expenses 

Superintendent  Intendencia  Building  (con- 
Rolldafed  witb  bureau  of  public  works  as 
of  November  1,  1905) : 

Salaries  and  wages 

Contingent    expenses 


f 530. 354. 60 
44,  385.  69 
72. 025. 49 


Superintendent    Oriente    Building     (consoli 
dated  with  bureau  of  public  works 
November  1,  1905) : 

Salaries  and  wages 

Contlngeni    expenses 


Custodian  Santa  Potenciana  Building  (coi 
solidated  with  bureau  of  public  works  i 
of  November  1.  1905) : 

Salaries  and  wages 

Contingent  expenses - 


of 


Custodian  Fortin  Building  (consolidated  with 
bureau  of  public  works  as  of  November  1, 
1905)  :  Contingent    expenses 


Total  for  the  department  uf 


Bureau  of  justice 

Salaries  and  wages 

Contingent  expenses 

Bureau  of  audits 

Salaries  and  wages 

Contingent  expenses 

Fidelity  bond  premiums 

Bureau  of  the  tieasury: 

Salaries  and  wages 

Contingent    expenses 

Bureau  of  customs 

Salaries  and   wages 

Contingent    expenses 

Extra  service  Of  employees 

Operation     of     Manila     Arrastre     plant 

(excess  of  refunds) 

Operation  of  Jolo   Arrastre  plant    (ex- 
cess of  refunds) 

Coal-supply  fund  (excess  of  refunds) 
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Bureau  of  Internal  revenue; 

Salaries  and  wages P332.575.00 

Contingent    expenses 98.  291.  31 

Total  for  the  departuient  of  finance  and  Justk-e 

Bureau  of  education : 

Salaries  and  wages P2, 366,  74fi.  00 

Contingent  espeuaes 710,550.87 

Bureau  of  prisons : 

Salaries  and  wages ;,  IS!,  968.  32 

Contingent  expenses    522.  751.48 

Manufacturing  supplies 12S,  262. 25 

Salaries   and   wages,   manufacturing  de- 
partment    52,  371. 32 

Installation  of  electric  light  and  power 

plant  (excess  of  reEnnds) 452.67 

Caratiao  cart  fund :. 3,  261.  21 

Bureau  of  supply : 

Purchase  of  supplies  (excess  of  refunds).  ltll),830.40 

Salaries  and  wages 125,162.17 

Contingent  expenses 39,836.  85 

Construction  of  iorches 866.95 

Land  transportation  sale  to  city  of  Manila 

(excess  of  refunds) 89,256.68 

Bureau  of  printing : 

Salaries  and  wages 266,780.68 

Contingent  expenses 121,882.93 

Ethnological  surrey  (consolidated  with  bureau 
of  education  as  of  November  1,  1905)  : 

Salaries  and  wages 5,701,78 

Contingent  expenses 676.  37 

Bureau  of  cold  storage: 

Salaries  and  wages 150,440.29 

Contingent  expenses 124.  749.  50 

Land  transportation  sale  to  city  of  Manila 
(excess  of  refunds) __  3, 09.5.  77 

American  circulating  library  (consolidated 
with  bureau  of  education  as  of  November  1, 
1905)  ; 

Salaries  and  wages 1, 063.  65 

Contingent  expenses 868.67 

Refundable  appropriation  for  purchase  of 
books J 14.  78 


f 430, 866. 31 
2,  639, 074.  72 


3, 077, 296. 87 


Total  for  department  of  public  Instructio 
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58,30 
452.42 
585.12 


Bengnet  Improvements  (excess  of  refunds) 

Consulting  architect 

St.   Louis  Exposition  board 

Chief  quartermaster,  Division  of  tie  Phllip- 

ContlQgent  expenses  (escesa  of  refunds). 
Pay  of  interpreters  (excess  of  refunds).. 

Pay  of  scouts  (excess  of  refunds) 

Claim  for  damages  (excess  of  refunds)—. 

Reots  and  repairs 306.74 

Miscellaneous  Indefinite  appropriations : 

Contribution  to  the  city  of  Manila,  30  per  cent  of  net  with- 
drawals   

Annual  payment  to  Sultan  of  Sulu  and  his  advisers 

Interest  on  public  improvements  tionds 

Interest  on  friars'   lands  bonds    (fourth  quarter  paid   from 

friars'  lands  fund) 

Miscellaneous  speclflcation  appi-opriation : 

One-third  expenses  of  Burnham  &  Anderson 

Extra  compensation  to  F.  W.  Carpenter 

Roads  aud  bridges,  act  No.  1  (excess  of  refunds) 

General  purposes  of  the  insular  government  at  Washing- 
ton. D.  O.  (excess  of  refunds) 

Pay  of  Cavlte  police 

Maps  for  Inenlar  officials,  act  No,  807  (excess  of  refunds). 
Payment  of  claims  at  Mariqulna  and  San  Mateo  on  ac- 
count of  quarantine  measures,  act  No.  1252 

Reconstruction  of  schoolhonse  at  Cabanatuan,  act  No.  1416_ 

Collecting  librarian  (excess  of  refunds) 

San  Jose  College  litigation  expenses 

Reimbursements  toBritlsh-Manila  Estates 

Company,  act  No.  1478 

Census  expenses  (excess  of  refunds) 

.Expenses  of  Congressional  party  accom- 
panying Secretary  of  War  to  the 
Phllippin*    '  -      " 


Extra  compensation  to  W.  Morgan  Shus- 


ter- 


Estra  compensation  to  C.  H.  Sleeper 

Rewards  to  crew  of  steamer  Landanra 

Refund    of    provost    fees    collected    at 

Montalban - 

Commission     of     50     Filipinos     visiting 

St.    Louis 

Refund  of  customs  duties  to  Sultan  of 

Sulu 

Refund  to  Enrico  Elas  and  others 

Refund  oC  moneys   seized  on   island  of 

Lubang 

Refund   of    insurgent   tax    funds,    Caga- 

yan  Province 

Refund  of  moneys  seized  at  Sorsi^^n 

War  emergency  rice  fund,  act  No.  495  (ex- 
cess of  refunds) 

District  commander,  Isabela  de  Basilian 

(excess  of  refunds) 

Miscellaneous  appropriations,  fiscal  year 

1901  (excess  of  refunds) 

Dredging  Santa  Cruz  estero    (excess  of 

refunds) 

Return  of  advance  to  friars'  lands  fund, 

act  No.  1120  (excess  of  refunds) 

Insular  salary  and  expense  fund 


TO,  601. 14 
9,  Oia  80 
e,  572.  29 


1. 127. 90 
1,000.00 
8,  Zi2. 55 


1,680.00 

250.00 

12.11 

1,000.00 


1, 750.  00 

1. 375.  00 

870.00 

1, 100.  00 

11.00 

4B2.70 
600.00 

852.80 


41.42 
148.97 
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Miscellaneous  specific  appropriation — ContiDUed. 
Construction    of   tramway,    act   No.    912 

(excess  of  refunds) 

Purposes  of  act   No.   1431  as  to  opium 


s  of  refunds)-. 
Naguillan-Bagulo    trail     (excess    of    re- 
funds)   

Payments  to  provinces : 

Purcbase  of  sailboat  for  Palawan  Prov- 
ince   

General  expenseB,  Mindoro  Province 

General  expenses,  Palawan  Province 

Cancellation  of  loans,  Palawan  Province- 
General  expenses,  Benguet  Province 

General  expenses,  Zambales  Province 

General  expenses,  Ijepanto-Bontoc  Prov- 

General  expenses,  Nueva  VIzcaya  Prov- 


Outstandlug  indebtedness,  Abra  Province- 
Cancellation  of  loans,  Maabate  Province- 
Reimbursements  to  provinces  of  calendar 

year  1906,  land  taxes 

Additional  reimbursements  of  calendar 
year  1906,  land  taxes  to  Province  of 
Cebu 


P9.000.00 
41,700.00 
14. 160. 00 
20, 269. 23 
19. 100.  10 
5,000.00 

29.250.00 

17.  .WO.  00 
14, 372. 13 
5,000.00 


Total  for  unassigned  service 


Department  of  the  interior 

Department  of  commerce  and  police 
Department  of  finance  and  Justice- 
Department  of  public  Instruction^.. 
Unassigned  service 


Grand  total  c; 


79, 610.  82 
619, 492. 12 
2, 056.  733.  90 
6, 084.  360.  98 
2, 639,  074,  72 
4. 532, 320.  46 
3, 697,  803.  39 


SCHEDTTEE    D. 

Other  witMrawaU. 

GENERAL    FUND. 

Invalid  money  orders 577.  06 

Loans  to  provinces 86,095.24 

Philippines  money-order  fnnd  (excess  of  refunds) 1.056,043.08 

Refondable  customs  export  duties 71.  649.  86 

Surplus  on  customs  auction  salM 3,  675,  IS 

Refundable  Internal  revenue  (excess  of  refunds) 145,923.92 

Assurance  funds  (excess  of  refunds) 13.408.05 

Outstanding  liabilities 567.  38 

Constabulary  relief  fund : 

Purposes  of  section  11,  act  No.  619  (excess  of  refunds) 10.  571. 15 

Purposes  of  section  14.  act  No.  619  (excess  of  refunds)  ___  68.  210.  73 

Advances  to  provinces  (excess  of  refunds) 2.625.02 

Refundable  land  taxes,  province  of  Rlnal 674.35 

Net  excess  of  refunds 1, 136,  542.93 
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Municipal  board: 

Salaries  and  wages P86,211.14 

Contingent  exuenses 106,291.42 

Department  of  engineering  and  public  works : 

Salaries  and  wages 485,634.82 

Contingent  expenses 545,238.22 

ReimbuRiement  from  sewer  and  water- 
works construction  fund,  act  No,  1422 
(excess  of  refunds) 227. 102.  86 

Department  of  assessments  and  collections : 

Salaries  and  wages 56,426,64 

Contingent   expenses 19,563.28 

Tax  refunds 33, 917. 00 

Pire  department : 

Salaries  and  wages 240,388.66 

Contingent  expenses 79,507.64 

Law  department ; 

Salaries  and  wages 130,817.80 

Contingent  expenses 23, 801.  68 

Police  department : 

Salaries  and  wag^ „_         1,  101,862.01 

Contingent  expenses 54,666.40 

Department  of  city  schools : 

Salaries  and  wages 256. 408.  60 

Contingent  expenses 17,907.62 


Department  of  sewer  and  waterworks  con- 
struction ;  Refund  of  preliminary  expenses, 
{excess  of  refund).,- 


Department  of  sanitation  and  transportation : 

Salaries  and  wages 

Contingent  expenses 

Land  transportation  purchase  account 

Services  rendered  and  supplies  furnished 
(«!cess  of  refunds) 

Public  works  and  permanent  improvements ; 

Paving  Calle  Rosario  and  Bscolta 

Purchase  of  ground  and  construction  of 

markets  in  Sampaloc  and  Paco 

Construction  of  San  Miguel  Bridge 

Construction    of    bridge    over    Binondo 

Repair  and  construction  of  Pasig  River 

walls  below  Bridge  oE  Spain 

Construction  of  Ayala  Bridge 

Purchase  of  land 

Purchase  of  rights  In  Vitas  Canal 

Purchaseofmowingmachines 

Purchase  of  benches  for  parks 

Equipment  for  pa  1 1 -clean  log  service 

Construction  of  cement  curbs 

Purchase  of  American  mules 

Interest  on  sewer  and  waterworks  con- 
struction bonds 

Annual  charge  for  sewer  and  waterworks 
bond  sinking  fund 


187, 024.  66 

45. 009. 37 

4,000.00 

271.04 

2. 967.  31 

1,  737. 90 

5.  544. 19 

4,897.97 

80, 150.  00 

F192. 502. 56 
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Public  improvementa,  etc. — Continued. 

Net  refund  of  preliminary  expenses  on  ac- 
count of  sewer  and  waterworks  con- 
struction, act  No.   1422 ?130,  747.90 

Filling  moat  and  other  low  ground  tielong- 

Ing  to  city,  including  repairs  to  drains.  76,  936.  97 

Widening  and  straightening  streets 175,  111.  68 

Miscellaneous : 

Luneta  extension  (balance  of  loan  of  P350,000  from  Insular 

government)    (excess  of  refunds) 

Reimbursement  to  Burnham  and  Anderson 

City  of  Manila  salary  and  expense  fund 

Total 

Belief  to  Inhabitants  of  Batanes  Island fl,9G3.  27 

Moving  municipality  of  Santa,  Ilocos  Snr 5, 000.  00 

Expenses  serum  Investigations. ^7,648.28 

Veterinarians  and  Inoculators, _ _  19,  7.'55.  27 

Construction  and  repair  of  schoolhouses 229, 348.  64 

Pasaeao-Nueva  Caceres   road    (eieess  of  re- 
funds)    29. 14 

Cebu-Toledo  road 131,997.04 

Belief  to  inhabitants  of  Carite  Province 20,000.00 

Purchase  and  care  of  carabao  (excess  of  re- 
funds)   160,825.58 

Capas-O'Donnell-Iba  road 61,  456.  38 

Relief  to  inhabitants  of  Bohol  Province 383.  71 

Padre  Juan  VHlaverde  trail 3,042.80 

Belief  to  inhabitants  of  Romblon  Province..^  5.  52 

Bay-Tiaong  road 33,411. 19 

Relief  storm  sufferers  in  Samar  Province 6,000.00 

Loan  to  Abra  Province 6,000.00 

Assistance  to  schools  in  Bohol  Province 6,000.00 

Belief  storm  sufferers  in  Laguna  Province 5,  684. 15 

Purchase  of  farm  animals 68,835.60 

Pagbilao-Atimonan  road 23,586.93 

Relief   to    Inhabitants    of    Samar    and    other 

provinces 3,  687. 12 

Extermination  of  locusts 5,000.09 

Purchase  of  rice  (excess  of  refunds) 4,  086.  32 

Relief  of  municipality  of  Naguillan  (excess  of 

refunds) 80.  75 

Relief  of  municipality  of  San  Mateo  (excess 

of  refunds) 422.52 

ConBtmetlon  of  pier  at  Oaiapan,  Mindoro 6, 000, 00 

Construction  of  Benguet  road  (excess  of  re- 
funds)    .04 

Magdalena,  Santa  Cruz  road 13,819.05 

Construction  of  dike  at  Tarlac 16,000.00 

Relief    of    Are    sufferers    In    municlpalitj  of 

Marlqulna 1.650.00 

Relief  of  Are  sufferers  in  municipality  of  Bay^  350. 00 

Purchase  of  shovels 142.04 

Repayment  of  loan  to  province  of  Ilocos  Sur 

(excess  of  refunds) .__ 6,666.67 

Total 


48.000.00 
2,  255. 80 
15, 276.  74 
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General   putpoBcs,    including  purchase  of  silver   bullion   and 

alloy   transportation,   insurance,   etc ?Hi63, 142. 23 

Redemption  of  fourth-issue  certificates  of  indebtedness 8,000,000.00 

Interest  on  fourth  and  fifth  issues  certificates  of  indebtedness.  150,  225. 00 

Currency  given  in  exchange 47,634,395.87 

Total 54,447,763.  10 

Purchase  of  landa 7, 043, 314. 00 

Compensation  of  special  counsel  in  title  Investigations 11, 093. 34 

Return  of  advance  from  general  funds,  act  No.  1120 10,000.00 

Payment  of  Interest  on  bonds 141, 050.  Oli 

Transferred  to  sinking  fund  for  redemption  of  and  payment  of 

interest  on  bonds 50.000.00 

Total 7,255,457.34 


Transferred  from  friars'  lands  fund  for  redemption  of  and  pay- 
ment of  Interest  on  bonda  (excess  of  refunds) 50,000.00 

Improvement  port  of  Manila  and  Paslg  River «.  525,  736. 98 

Improvement  port  of  Cebu 261,810.07 

Improvement  port  of  Iloilo 219,897.98 

Improvement  Paslg  River  front 257, 283.  75 

Quarantine  station  at  Cebu 15,317.61 

Construction  of  light-liouses 124,999. 15 

Improvement  of  Engineer's  Island. _ 10,948,73 

Wrigjit-Taft  road : 55,000.00 

Public  works,  bureau  of  architecture  and  public  works 65, 162. 02 

Improvement  of  Billbld  prison  and  stone  quarry 49,516.  91 

Calamba-Los  BaQos-Bay  road ^ 53,787.21 

Maintenance  of  survey  parties. __ 20,000.00 

Bagulo-Trtnidad  road 2,500,00 

Stone  causeway  and  timber  pier  at  Puerto  Prlncesa 5,000.00 

Benguet  improvements 1,366.93 

Loan  to  city  of  Manila 350,000.00 

Total 3,018.327.34 

General  purposes 600,778.  V2 


DEPOSITARY    FUND. 

Withdrawals  of  depositary  funds 

Grand  total  carried  to  recapitulation  sheet.. 


.  198.986,664.635 
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Available  funds  for  insular  government  administrafv 


Available  for  appropriation,. 


The  executive : 

Esecutive  bureau — 

Admiiiistrnfive  expenses,   Philippine  Commission 16C.  08 

Administrative  expenses,  executive 4,500.00 

Administrative  expenses,  executive  bureau 38,298.03 

Bureau  of  civil  service— Administrative  expenses 5,594.60 

Department  of  the  iuterior : 
Bureau  of  health — 

Administrative    expenses 120, 527.  87 

Public  works,  acta  Nos.  490  and  807 1, 105.  56 

Construction  of  CuUon  leper  colony 14, 990.  66 

Civil  sanitarium,  Benguet — Administrative  expenses 75.00 

Bureau  of  lands — Administrative  expenses 15,000.00 

Bureau  of  science — 

Administrative  expenses 57,  775.  89 

Purchase  of  boolis 2,960.80 

Bureau  of  agriculture — Administrative  expenses 60, 511.  52 

Buroau  of  forestry — Administrative  expenses 1,839. 14 

Quarantine  service— Administrative  expenses 30,204.94 

Weather  bureau — Administrative  expenses 8,499.83 

Department  of  commerce  and  police : 

Signal  service — Administrative  expenses 3, 858.  50 

Bureau  of  constabulary — 

Administrative  expenses 196,278.51 

Commissary  stores 136,334.15 

Bureau  of  public  worlts — 

Administrative  expenses 28, 175. 26 

Public  works,  including  maintenance,  alteration,  and 
repair  of  public  buildings  and  purchase  of  building 

supplies 47, 277.  08 

Bureau  of  navigation — 

Administrative  expenses 42.420.  85 

Marine  railway  and  repair  shop 29,917. 14 

Bureau  of  posts — Administrative  expenses 427,590.  92 

Bureau  of  coast  and  geodetic  survey — Administrative  ex- 
penses  6,938.98 

Department  of  finance  and  justice : 
Bureau  of  customs — 

Administrative  expenses 13,  725. 25 

Extra  services  of  employees 1, 748. 24 

Services  of  officers  in  private  bonded  warehouses 283.  85 

Operation  of  Manila  Arrastre  plant 61, 635. 14 

Operation  of  Jolo  Arrastre  plant 2,314.65 

Coal-supply  fund 74.  59 

Bureau  of  justice— Administrative  expenses 16.073,53 

Bureau  of  audits — Administrative  expenses 7,503.78 

Fidelity  bond  premiums 66.  688.  38 

Bureau  of  internal  revenue — Administrative  expenses 55.  759. 71 

Bureau  of  the  treasury — -Admlnlstrutlve  expenses 3,485.34 

Department  of  public  instruction  : 
Bureau  of  prisons — 

Administrative  expenses 60,  652.  94 

Carabao-cart  fund  (overdraft) 3,298.71 

Installation  of  electric  light  and  power  plant 452.  67 

Bureau  of  education — 

Administrative  expenses 1,868.  72 

Purchase  of  books,  library  division 3,508.13 
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Department  oC  public  Instruction — Continued. 
Bureau  of  supply — 

Administrative  expenses Pa,  32 

Purchase  of  supplies 897,143.35 

Bureau  of  printing— Administrative  expenses 74, 308. 92 

Bureau  of  cold  storage — Administrative  expenses 59,  2S1. 41 

Dnassigned  service : 

St.  Louis  Exposition  Iward— Exposition  espenses 9,934.26 

Benguet  improvements,  general  purposes 14,560.52 

M  iscell  aneous — 

Roads  and  bridges,  act  No.  1 25,588.40 

General  purposes  of  tLe  insular  government 22,521.  70 

Oae-tblrd  expense,  Bumliam  and  Anderson 1, 220. 88 

Old  transportation  claims 1,119.72 

San  Jose  litigation l,87ti.27 

B^lstry  of  property  at  Cebu 200.00 

Consulting  architect 981.  20 

Expeuses  of  otlicial  party  accompanying  Secretary  of 

War  to  the  Philippine  Islands i 10,797.06 

Pay  of  Cavite  police 97.  80 

Reimbursement  to  provinces  of  land  taxes  for  the  cal- 
endar year  1906 1,340,874.94 

Purchase  of  Formosa  eggs 700.00 

Purposes  of  act  No.   1461  as  to  proceeds  of  opium 

licenses 51, 603. 89 

Reimbursement  to  municipality  of  Borongau,  Samar__  493. 95 

Interest  on  public  improvement  bonds  (overdraft) 375.00 

Additional  reimbursement  of  land  taxes  for  calendar 

year  1906  to  province  of  Cebu 16, 160.  76 

Total  undrawn  appropriations 3,602,422.47 

Grand  total  carried  to  recapitulation  sheet 6,174,690.85 

Schedule  F. 
Other  funiis. 


Undrawn  refundable  appropriations; 

Invalid  money  orders 4,447.74 

Surplus  on  customs  auction  sales 495.84 

Refundable  customs  export  duties 79y,667.62 

Outstanding    liabilities C.  955. 74 

Assurance  fund 13,408.01> 

Refundable  internal  revenue 596,268.4fi 

Constabulary  relief  fund — 

Purposes  of  section  11,  act  No.  619 10, 571. 15 

Purposes  of  section  14,  act  No.  619 68,210.73 

Philippine  money-order  funds l,056,043.tS 

Total 2,556,066.41 

Special  Jiinds. 


Available  for  approptiation  (o\erdiitt)  — 

Undrawn  appropriations 

Municipal  board — Administrative  expenses  

Department  of  sanitation  ind  transportation — Administra- 
tive efpenses  

Department  of  assessment  and  collections — Administrative 
expenses  — 

Fire  department — Administrative  expenses  — 

Law  department — Administrative  expenses  — 

Police  Jepirtmcnt — Administrative  expen^eH  — 

Department  of  city  schools — Alminlstratne  expenses    — 


,.  357, 510.  95 
l,948.5y 
42,402.  (7 
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TJndrawn  appropriations— Continued. 

Department  of  engineering  and  public  works— Admiuletrtt- 

I     tlve  espensea ns.  420.  20 

Public  works  and  permauent  improvements,  city  of  Ma- 
nila— 

Purchase  of  ground  tor  Paeo  market.. _ 399.96 

Construction  of  Ayala  bridge 27,  57-H.  28 

Construction  and  repair  of  Paslg  River  walls  below 

tbe  Bridge  of  Spain 142,540.47 

Widening  and  straightening  streets  generally 21,  756.  GO 

M  iscel  laneous— 

Reimbursement  to  D.  H.  Burnham 2,441.76 

Luneta  estension 48,000.00 

City  of  Manila  salary  and  expense  fund 19,  720.  92 

Land  transportation  purchase  account  (overdraft) 106,567.24 

Total 227,  297.  7ti 

Net  overdraft 1,  130,  219.  VJ 

Available  for  appropriation 107, 4fl5. 24 

L'Qdrawn  appropriation : 

Pasacao-Nueva  Caeeres  road,  act  No.  918 29.14 

Pagbilao-Atlniouan  road,  act  No.  1015 15.00 

Capas-O'Donnell-Iba  road,  act  No.  1016 4,941.21 

Bay-Tlaong  road,  act  No.  1073 2,455.99 

Magdalena-Santa  Cruz  road,  act  No.  1073 1,180.95 

Lncena-Sariaya  road,  act  No.  1073 8,697,31 

Calamba-Loa  Banos  road,  act  No.  1074 198.80 

Construction  of  school  buildings,  act  No.  1275 85, 190.  07 

Naguitian  relief  fund,  act  No.  13IB,  resolution  of  April 

27,    1905 80.75 

Purchase  of  farm  animals,  act  No  1305  resolution  of  June 

13     1905  3,  087. 20 

C*bu  Toledo  road  ait  No  1329  27,905.06 

Veterinarians  and  Inoinlators  act  No   1198   resolution    f 

JuU   27    IWi  20,403.85 

Veterinarians  and  inopulators  act  No   1198   resolut  on  of 

August  3    1904  33.37 

Purchase  of  plowmg  engine    act  No    1198    resolution   it 

August  4    1904  577.  18 

Purchase  of  rala>  seed    act  No    1198   resolution  of  Sep- 
tember 12    1904  1.800.00 
Veterinarians  and  inocnlators    act  No    797    resolution  of 

Juiv  27   1»KI3  1,  270. 43 

Purchase   of   serum    cattle    act   No     797    resolution   of 

July   28     1903  10,  602.  10 

Care  of  carabao    act  No    797    resolution  of  August  18 

1903  1,605,41 

Care  of  carabao   act  No   797   resolution  of  September  7 

1903  122. 08 
Care  of  carabao   act  No   79"   resolution  of  Februar\   10 

1905  ^  2, 273. 93 

Relief  to  inhabitants  of  Lumban  act  No  797  resolution  of 

February  25  190')  250.  00 

Relief  to  inhabitants  of  "^an  Mateo    RIbbI    act  No    797 

resolution  of  February  15  1905  422.  52 

Purchase  of  1 000  sacks  of  rice  act  No  797  resolution  of 

October  3    1905  315.  85 

Care  of  carabao   act  No   1046   resolution  of  February  25 

1904  1. 144.  00 
Veterinarians  and  inoiulators   act  No   104b   resolution  of 

February  26    1904  19.  22 

Expenses  serum  laboratory    act  No    1046    resolution  of 
February  2T  190*. 1, 273. 03 
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Undrawn  appropriations — Continued. 

Purchase  of  rice,  act  No.  1046,  resolution  of  February  20, 

190i 

Purchase  of  animals,  act  No.  1046,  resolution  of  May  3, 

1004  

Relief  to  Inhabitants  of  Batanes  Islands,  act  No.  1406, 

resolution  of  January  15,  1906 

Relief  of  Samar  Province,  act  No.  1406,  resolntions  of  Sep- 
tember 29,  and  October  20,  1905 

Cattle  for  serum  laboratory,  act  No.  1350,  resolution  of 

June  23,   1905 

Relief  of  Bohol  Province,  act  No.  1350,  resolution  of  June 

16,    1905 

Locust  peet,  Romblon  Province,  act  No.  1350,  resolution 

of  July  24,  1905 

Purchase  of  farm  animals,  act  No.  1350,  resolution  of  June 

13,    1905 

Completing  the  construction  and  repair  of  the  Pagbilao- 

Atimonan  road,  act  No.  1406,  resolution  of  December 

27.    1905 : 

Subject  to  resolution,  act  No.  1406 


1,  759. 55 

1, 616.  29 

244.48 

37, 481. 53 


[)   STAIsnABD   FUNn. 


VBIARS     LANDS    E 


Available  for  appropriation  and  sinking  fund  purposes 

Undrawn  appropriations : 

'General  purposes  of  act  No.  1238  (surplus 

of  bond  issue) fl,  024, 656.  98 

Sinking  fund  for  redemption  of  and  pay- 
ment of  Interest  on  bonds 50, 000. 00 


Available  for  appropriation 

Undrawn  appropriation : 

Calamba-IiOs  Baiios  road 

Stone  causeway  at  Puerta  PrincesB__ 

Wrigbt-Taft  road 

Manila  Harbor  and  Paslg  River 

Port  of  Cebu 

Port  of  Hollo , - 

Improvement  Pasig  River  front 

Light-house  construction 

Improvement  of  Engineers  Island 

Marine  railway  and  machine  shop.  Engineers 

Island 

Improvement     Bllibid     prison     and     stone 

quarry- 

Benguet  Improvement 

Quarantine  station  at  Cebu 

Public  works,  bureau  of  public  works,  trans- 
ferred from  former  bureau  of  architecture- 
Maintaining  two  survey  parties 


PS,  812.  79 

5.000.00 

5.000.00 

1,123.539.16 

947.  683.  85 

176. 001.  15 

1.046.65 

25, 197.  59 

15, 060.  75 


54, 592. 92 

327. 89 

2,  905,  54 


1,  123,  318.  28 
390,  274. 00 
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Available  for  appropriation PI,  425, 150.00 

Undrawn  appropriations: 

General    purposes P165,  321.  88 

Sinking  fuad  for  redemption  of  lionds 38,740.00 

204,  OtH.  88 

Total 1,629,211.88 

Available  for  refundment fll,  218. 408.  TO 

Available  for  redemption ¥■14,410,000.00 

Grand  total  carried  to  recapitulation  stiett  ^8  Ml  S71  67 


The  following  statements  show  the  varlou'^  (.ash  traDsaction^  it  thp  Insulir 
treasury  during  the  fiscal  year,  bj  months  aij  audited.  The  ne»  Ihliippines 
currency  having  a  fixed  and  permanent  laLue  in  Its  relation  to  United  'States 
currency  at  the  ratio  of  2  to  1,  the  accounts  as  stated  in  Philippines  currency 
includes  all  transactions  in  United  States  currency  on  that  hasis 

Under  eilBting  laws  all  receipts  are  deposited  in  the  insular  treasury  nitbout 
deduction,  and  all  withdrawals  are  mide  by  wirrant  The  statements  embrace 
all  transactions  during  the  fiscal  year  1906  iilthout  reference  to  the  period  for 
whicb  the  deposited  collections  were  made  and  also  without  reference  to  the 
service  for  which  funds  were  withdrawn  for  expenditure 

The  cash  balance  In  the  hands  of  the  Insular  treaRurer  includes  the  sum  of 
warrants  outstanding  and  not  presented  for  payment  on  June  30  1906  This 
sum  as  shown  under  account  of  Outstanding  warrants  added  to  the  balance 
shown  under  Treasury  account  will  equal  the  treisurers  cash  balance  as  here 

There  is  also  appended  a  recapitulation  of  the  fiscal  ^ears  tnnsii  tions  and  a 
comparative  treasury  statement  coiering  the  fiscal  years  1899  to  1900   inclusive 


Oaih  tTanmcticms  of  the  imular  Irei'vre 
JOL-i 

for  the  fiscal  jear  ended  Junt  SO 

ivm 

,». 

Pllllppnecur 

m" 

nt8h'ft°i 

DEBIT. 

Balance  due  eovernffieiit  July  1,1906,  inclnding 

depofJtary  and 

P49,8I5  77i  3- 

B«*eip1fl  on  Bccount  of— 

1,42S  270  72 
■li  91d  07 

1W200  00 

658  047  95 
li;^  ^  M 

\ii,in  HI*  17 

68.143  448  H 

8,207,422.36 
3  032  181  S6 
11;oOB;190.71 

5o;8BS;66S;61 

fl8,WS,4*S.M 
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/or  theJUcal  year  ended  June  SO.  1906 — CoDt'd. 
AUGUST,  X905, 


Item, 

PhlUppine  cur- 

Me 
Sp 

pin 

'SS 

r60,898,658.61 

1.216,lB4.B'.i 
118,100.^ 

9o; 079:4s 

742,277.55 
4,528,520.50 
12,722,678,76 

20.007.652,14 

70,906,305.75 

812,651.69 

liSi 

26,B96,B10.B« 

70,906.805.75 

' 

8EPTEMBEE,  1 


r43, 910, 79.5. 19 

1,473,192.46 
82,899.30 
B08.5S1.43 

S:S!:S' 
,AiSS 

119,836,  OS 

S,1B8!767!01 
S,  144, 796.44 

19,391,465.541 

63,302, 260. 7S( 

Withdrawals  on  account  ol- 

3,326,684,54 
3,229,433,10 
9,108,442.69 

15,669,660,32 
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of  the  inaalar  Ireaiurer  for  the  Jiicat  year  endedJune  SO,  1906— Cont'd. 
OCTOBER,  1906. 


.... 

Philippine  cur- 
rency. 

Mciioan  and 
pinoonrreney. 

DEBIT. 

P«,«12  700  «t 

Beuelpls  on  accoant  of— 

Lar  269  66 

127  677  58 

VA  391  78 
786  981  44 
8,bBl  124  68 
10,963  151  08 
600  000  00 

18,179  Slfl  31 

77  BIO  90 

Wlthdrawala  on  account  of— 

9,  SB9,M5.  48 
8,735,466.08 
10, 076,  »9. 26 

5,  moo 

23,  710.  wo.  82 
42,111,615.901 

66,822,686.721 

SetOement  and  accountable  wan 

Currency  given  in  eichange 

Depositary  funds  .....-.......--- 


»■"- 

^42,111,616.901 

ReBciptsOii  acGountoI— 

1,088,786,99 

PremlumonNewYorkdrafts' 

731,484.96 
5,435,859.99 
9,916,987. 881 

660,000.00 

Total                            

e0,729,643,lfi 

302,686,79 
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Oush  tTatisadions  oftlie  insular  treasurer  for  thejvxal  year  ended  June  SO,  1906 — Cont'd. 
DECEMBER,  1905. 


„„,     ■ 

Phlllppine  eur- 

ptno  currency. 

T-42,276,790.89 

R«ceipWOQ  account  ot- 

1,1«,7J1.3S 
418,616.78 

9s|ooa!(» 

i,g;g| 

"'Mlm^ 

16,613,223.04 

58,890,013.93 

S,!>35,2(I6,41 
2,888,112.36 
8,849,869.96, 

50,000.00 

15,&73.188.73i'              61,821.80 
43,S16,8'J6.191           189.171.86 

'       ' 

fJ3,316,8ffi-19i 

Receipts  on  KMMjnnt  of- 

648  670  641 

2«50oS 

10  054  M*  861 

Paymenta  and  repaymenis  to  app 

19  47    941  lU 

fi2,794.7««.81 

214,0M.74 

Witharaw«l3onftc<«untof- 

3,721,266.88 
4, 664, 4M.  SO 
11,178,258.85 

19,568,978.63 
4.3,240,787.78 

62, 794, 766.  »l 
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Cash  Iransaetions  of  the  insular  ireiuurer  for  tkejiscol  year  ended  JuneSO,  1906 — Cont'd. 
FEBRUAEY.  1^. 


»„^ 

Phm,p,„„,. 

Hesiean  and 
Spaniah-Fill- 

T-43,240,7(*7,7S 

Receipts  on  account  of— 

i4MS*J 

138  7S180 
784  28 

628  496  16 
2,9«3  7-6  4i 
10,338  201  09 

19,374  W  21 

62,614,R89.99 

Withdrawals  on  accoatit  ol— 

2,948,286.93 
U,  075;  138:63 

45;62S;748:76 

62,61J.8»9.91I 

MAKCH.  1906. 


Receipts  on  account  oi— 

CiiBtomB  revenue 

Intemul  revenue 

MlscellflneoUB  rerent: 
New  Fblllpplne 


jn  New  York  drafts  .. 

City  of  Manila  revenue 

Payments  and  repayments  to  "  ~ 


DepoeltMy  funds  .. 


50  000  CO 
II  265  Bl 
110  796  66 
691  2tl  91 
4,136  561  61 


65,16t,241fla|            1S9  09-38 

3.667,772.67  ' 
4:i67;0CS.10[ 

6;i9L90 

44;^:^^! 

imS« 
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pr  the  pical  year  ended  June  SO,  190e — Cont'  d , 
APRIL,  1906. 


I,™. 

Philippine  cur- 
rency. 

Spanish- Fili- 

P44,936,6e3.S3 

156,263.48 

ReceiptB  on  nccoiint  of— 

III 

10^464  »6e  16 
300  000  00 

PajmBnta  and  repayments  to  apprc 

17,891  886  78 

ea,  828, 580. 06 

8,329,861,02 
4,4M,K7^g 

18,465,932.14 
44,862,647.92 

Balance  due  governnient  Apr.  80 

82,828,580.06 

T-44  362  H7  92 

Eeceipls  on  account  of- 

1,164  709    J 
B  08^47 

1|| 

2,890  919  36 
3, 499  181  46 

19,464  3S2  09 

63.827  080  01 

Withdmwalaonaccoantot- 

ISsI 

lyssg 

63,8«7,030.01 
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of  the  inmlar  (rea^urer /or  the  fiscal  year  ended  June  SO,  1906 — Cont'd. 
JUNE.  1906. 


Ittm. 

p>.iiir.r.in^  -...^  1  Mexican  end 
i^n?v              Spanish -Flll- 
'<""'J'-            pfco  currency. 

Receipts  on  account  of— 

1265  »2  2« 
III 

17  9«  250  90 

68  152  693  b3 

Withdrawals  on  account  ot- 

3,950,689.15 
4,722,016.06 

31,800.00 

18,182,625.05 
*S,  019,968.53 

183,699.12 

63,152,593.68 

' 

for  Ike  fiscal  year  ended 


,... 

thilipplnea 

Mexican  and 
BpaniBh-FSll- 
plno  currency. 

i-49, 816,774,37 

"•SKS 
iS.SS 

S,M9.200.t)0 
a,  167,494,00 
3,424,233.87 
12  362  709.161 
46.999.B56.72 
m,  385, 957. 791 
3,960,000.00 

S41.769.24 

224,812,989.621 

274,628,763.991 

987,225.16 

fi2, 1^,385. 68 
129:870;095.01i 

746,607.00 

229, 609, 796. 41i 
46,019,968,58 

133,699.42 

274,628,763.991 

' 
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Analysis  of  insular  treasurer's  cask  lialance  on  June  SO,  J90G. 


'^""S-         jplnocurcency. 

Eeducing  the  Mexican  and  Spaniah-Filipioo  currency  to  a  Philippinea  currency, 
equivalent  at  the  ratio  o£  1.30tol,will  reault  in  a  cash  balance  in  the  handa  oJ  the 
insular  treasurer,  expressed  in  Philippines  currency  of  P15, 122,814. 29,  equivalent  to 
$27,561,407. 14i  United  States  currency. 

The  following  is  a  comparative  statement  ot  cash  traJisactions  at  the  insular  treas- 
ury by  fiscal  years  from  the  date  of  American  occupation,  in  August,  189H,  to  June 
30,  1806,  expressed  in  Philippine  currency.  The  treasurer's  account  for  the  fiscal 
year  1906,  elsewhere  stated  m  the  currencies  actually  involved,  is  here,  for  the  pur- 
pose of  comparison,  converted  at  the  ratio  of  1.30  to  1,  the  official  ratio  at  the  close 
of  the  fiscal  year.  From  this  statement  has  been  excluded  the  sum  of  $455,083.49, 
the  eaUmated  United  Statea  currency  value  of  seized  funds  in  the  treasury,  as  a  part 
of  the  treasurer's  balance  until  June  30,  1901,  at  which  time  the  funds  were  taken 
over  to  a  spedal  account,  and  taken  up  later  in  the  treasurer's  general  account  as 
the  items  were  sold  and  became  available. 
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Following  is  a  statement,  by  departmenta,  bureaus,  and  offices,  of  the  re  . 
expenditures  of  the  insular  government,  arranged  in  such  form  ss  to  show  the  gross 
receipts  of  each  bureau  having  sources  of  revenue,  the  refunds  o£  such  revenues,  and 
the  net  revenues,  aa  well  as  the  gross  expenditures,  the  refnnda  of  such  expenditures, 
and  the  net  expenditures.  Following  out  this  computation,  the  excess  o(  revenue 
over  expenditure  or  the  excess  of  expenditure  over  revenue,  as  the  case  may  be,  in 
every  bureau  and  branch  of  the  insular  service  is  carriedout  in  the  last  two  columns. 
Many  of  the  insular  bureaus  have  no  sources  of  revenue  whatever,  but  this  method 
of  stating  the  fiscal  affairs  affords  a  convenient  means  of  comparing  revenues  and 
disbursements  and  a  complete  showing  of  the  net  results  without  resorting  to  further 
computation. 

Revenues  are  shown  Tinder  the  particular  sources  from  which  derived,  and  ejcpeiidi- 
tures  are  stated  for  the  general  purpose  for  which  made  under  the  digest  headings 
shown  in  the  appropriation  acts.  Salaries  and  wages  specifically  appropriated  for  as 
such  are  included  under  that  general  headii^.  Contingent  expenses  include  those 
necessary  expenditures  in  the  conduct  of  a  business  or  office  which  are  not  provided 
for  under  salaries  and  wages  and  include  expenses  for  transportation  of  supplies  and 
travel  on  official  business,  purchase  of  furniture,  stationery,  supplies,  telegrams, 
cablegrams,  rents,  ice,  etc. 

All  expenditures  from  funds  derived  from  bond  issues  or  from  funds  for  public 
works  or  special  purposes  and  not  pertaining  to  the  admintotrative  cost  of  conducting 
a  bureau  are  excluded  from  the  r^^lar  statement  of  revenues  and  expenditures  of 
the  bureau  concerned,  aa  the  funds  from  which  such  expenditures  were  made  were 
not  derived  from  regular  sources  of  revenue  and  the  expenditures  therefrom  being 
for  extraordinary  purposes. 
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By  act  of  Congreas  approved  March  3,  1903,  the  sum  of  $3,000,000,  United  States, 
currency  was  appropriated  for  relief  of  distress  in  the  Philippine  Islands,  to  be 
expended  under  the  direction  aod  in  the  discretion  of  the  Philippine  government 
in  auch  proportion  aa  they  deem  wise,  in  the  direct  purchase  and  distribution  or  sale 
of  farm  implements,  farm  animala  and  supplies  and  necessaries  oE  life,  and  through 
the  employment  of  labor  in  the  construction  of  government  wiwon  roads  and  other 
public  works.  The  act  further  provides  that  the  governor  of  the  Philippines  shall 
submit  to  the  Secretary  of  War  a  statement  of  all  expenditures  under  this  fund. 

The  sum  so  appropriated  was  transmitted  to  the  treasurer  of  the  Philippine  Islands 
and  taken  into  the  account  of  insular  funds  as  P6, 000,000.  As  contemplated  by  the 
appropriating  act,  and  tor  the  purpose  of  making  the  reports  required  thereunder, 
the  identity  of  the  fund  has  been  maintained  and  expenditures  made  therefrom  have 
been  segregated  from  the  ordinary  expenses  of  the  government. 

The  procedure  inai^urated  by  the  Philippine  Commission  as  to  the  disposition  of 
this  fund  was  to  set  apart  by  means  of  appropriation  acts  specific  sums  for  specified 
purposes,  such  as  public  works,  etc.,  as  well  as  amounts  for  expenditure  under  the 
direction  of  the  governor-general  in  such  manner  as  might  from  time  to  time  be  author- 
ized by  resolution  of  the  Commission. 

The  following  statement  of  accounts  shows  the  expenditures  from  the  fund,  as 
audited,  during  the  fiscal  year  1906.  The  balance  shown  as  the  liability  of  the  insular 
government  represents  cash  in  the  insular  treasury  and  balances  in  the  hands  of 
collecting  and  disbursing  officers. 


eipendl- 
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ar43,822.32 
7  049.62 
3  415. 00 
30,168.20 

i9;402-36 

1  6,748. 97 

6,884.16 

260.00 

30,000.00 

71,280.46 
110,  m.  63 

4;m82 

5,258.86 
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7;o3i;2s 

0, 000!  00 
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2;  000;  00 

68,686.80 
5,000.00 
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20,000.00 
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66,002-15 
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60. « 
6,000  00 

6,000.  DO 
2,000.00 

B8,eSB,80 

8,000.00 

80.63 

63.00 

788:41 

10,723.88 

Purchase  ol  film  animals  for  bureau  ol 

Removal  otmuotelpaiity  ot  SanM,  Ilocos 

89.19 

Net  eYpendlturaBertendedanii  redueln 

Balance  In  the  (und  June  30, 1906,  and  carried  to  the  balance  sheet  as  an  Insular 
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The  only  revenue  which  accrues  from  the  money-oi 
fees  received  after  all  losses  have  been  deducted  tnerefrom. 

An  aoalyaia  of  the  money-order  statement  shows  there  were  balances  in  the  hands  o£ 
postmasters,  June  30,  1905,  amounting  to  $739,937.45,  and  there  was  due  from  former 

Bistmasters  at  that  date  12,427.91  and  due  to  former  postmasters  the  sum  of  J36.18. 
uring  the  fiscal  year  94,261  money  orders  were  issued  for  the  abrogate  sum  of  J3,687,- 
126.81,  upon  which  fees  were  received  amounting  to  ?16, 401.44.  There  was  tians- 
terred  to  postal  funds  117,895.09,  which  sum  included  a  balance  of  feee  collected,  but 
not  transferred  to  postal  revenues  during  the  preceding  fiscal  year.  The  number  ol 
orders  paid  durii^  the  fiscal  year  was  48,380,  aggregating  Jl, 923, 203.20.  There  was 
remitted  by  the  postmaster  at  Manila  to  the  United  States  for  credit  of  the  Philippine 
money-order  aystem,  onaccountof  money  orders  of  Philippine  issue  paid  in  the  United 
States,  the  sum  of  $1,550,000.  Additional  remittances  amounting  to  1325,000  were 
made  dnring  the  last  quarter  of  the  fiscal  year  by  means  of  settlement  warrants  depos- 
ited in  the  insular  treasury  (o  the  credit  of  the  Treasurer  of  the  United  States  on  money- 
order  account.  The  sum  of  $853,021.54,  surplus  funds  covering  outstanding  money 
orders,  wan  debited  in  the  insular  treasury  by  the  postmaster  at  Manila  and  13,369.32 
was  deposited  in  the  insular  treasury  on  account  of  invalid  money  orders  for  the  credit 
of  a  permijient  appropriation  from  which  money  orders  remaining  unpaid  more  than 
one  year  from  the  last  day  of  the  month  oE  issue  are  payable.  There  were  balances  in 
the  hands  of  postmasters  on  June  30,  1906,  aggregating  $94,818.75.  There  was  due 
from  former  postmasters  June  30,  1906,  $3,685,71,  while  balances  due  former  post- 
masters that  date  a^regated  $36.18. 

Money  orders  issued  m  the  United  States  and  paid  in  the  Philippine  Islands  are 
charged  to  the  United  States.  Orders  issued  in  the  Philippines  and  paid  in  the  United 
States  arechfliged  to  the  Philippines.  Under  this  reciprocal  arrangement  paid  orders 
are  respectively  transmitted  as  remittances  to  the  country  in  which  issued. 

Appended  is  a  tabulated  statement  of  the  money-order  transactions  during  the  fiscal 
year  at  each  of  the  money-order  offices  in  the  islands  and  a  statement  of  the  general 
account  \ntb  the  United  States.  The  account  is  stated  entirely  in  United  States 
currency,  all  transactions  of  the  money-order  system  being  so  expressed. 
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Character  of  item. 

Dehit. 

Credit. 

*™-^'« 

3,flS7:i26:Bi 

16, 401.44 

38.18 

(1,023,263.26 
1,720,735.69 

1.6GO,000.00 

8,195,888,38 

8,195,888.38 

0»_.„o„,™. 

Debit.              Dredlt. 

Balance  due  Unitert  States  June  30  1806. 

17,064.85 

Philippine  orders  paid  In  the  United  Stfttea,  flscal  yea 

:.  1600,846.48 

United  States  orders  paid  hi  the  Fhllipphies,  fiscal  yea 

rl906: 

Fourth  quarter 

41,128.91 

»1B7,30S,78 

Cash  remitted  to  the  United  Stfttea,  Sscal  yeftc  1906: 

Second  quarter 

:::::::  SS!S 

2.160,50^64 

In  the  following  statements  ot  Eiccount  is  shown  the  relation  of  the  insular  govern- 
ment to  the  several  special  funds  arising  from  the  issue  of  bonds  for  specific  purposes, 
and  to  the  aeveral  quasi  trust  funds  held  pending  claim  for  refund  after  the  conoitiona 
of  the  law  have  been  complied  with. 

These  statements  are  omitted  from  the  regular  account  of  insular  receipts  and  expen- 
ditures, as  they  do  not  affect  the  income  or  expenditures  of  the  insular  government 
in  any  manner  until  covered  into  general  funds  as  revenue  hy  reason  of  noncompli- 
ance with  the  specific  provisions  of  the  law  authorizing  refunds  within  given  periods. 

In  the  case  ot  bond  issues  for  specific  purposes  the  full  amount  of  principal  and 
premium  derived  from  the  sale  of  bonds  is  credited  to  the  fund,  and  it  is  charged  wiUi 
the  par  value  of  the  issue,  for  the  reason  that  the  insular  govemment  assumes  the  obli- 
gation and  carries  same  under  the  account  of  bonded  indebtedness,  tn  several  cases 
sinking  funds  have  been  created  tor  redemption  ot  bond  issues  at  maturity.  Pay- 
ments tor  this  purpose  are  chaiged  aa  expense  and  carried  as  liabilities  under  the 
respective  sinking  funds. 
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The  cash  balancta  on  said  accounts  are  included  in  the  insular  ti 
Mid  in  the  balances  in  the  hands  of  collecting  and  disbursing  officers.    For  every 
,tem  of  rfivenue  received  on  account  of  a  special  fund  the  liabihty  of  the  insular  gov- 
.3  increased,  and  for  every  expenditure  there  is  a  corresponding  decrease. 


Debits  to  the  insular  govemmerU. 

Balance  due  the  fund  on  June  30, 1905,  and  represeot- 

ing  the  net  gain  of  tile  fund  to  that  date F865, 112. 42 

Beceipts  during  the  fiscal  year  1906; 

Coinage  account,  includii^  mint  receipts,  proof 

sets,  sale  ot  copper,  and  miscellaneous  items PI,  761, 895. 38 

Premium  on  sale  of  New  York  exchange 140, 978.  Sf) 

Interest  on  fund  depoKlfl 155,393.60 

Gain  in  eschai^  of  Mexican  and  Spanish-Filipino 
currency  at  the  arbitrary  ratio  ot  1.30  to  1  (aeo 
•'"""""'i  cash  account  for  actual  currencies)..  13,007.85 


Total  receipts 2,001,335.74 

Proceeds  ot  fitlh  series,  certificates  of  indebtedness 3,049,200.00 

Amount  paid  in  redemption  of  fourth  series  certificates  of  indebted- 
ness (see  bonded  indebtedness  for  contra  credit) C,  000, 000. 00 

Ti)tal - ]  1, 975, 648. 36 

Crests  to  the  insulw  government. 

Expenditures  during  the  fiscal  year:  Coiiu^e  account,  including  pur- 
cnasee  of  bullion  and  alloy,  insurance,  transportation,  and  Mexican 
currency  shipped  to  United  States  mints  for  recoinage P654,  529.72 

Value  of  fifth  series,  certificates  of  indebtedness  (sec  bonded  indebted- 
neM  for  contra  charce) 3,000,000.00 

Redemption  nf  fourth  series,  certificates  of  indebtedness  (sec  bondetl 
indebtedness  for  contra  chaige) 6,000,000.00 

Interest  on  certificates  of  indebtedness 150, 160. 00 

Total 9,804,689.72 

Net  liability  of  the  insular  government  and  representing  gain  to 

the  fund  to  June  30,  1906,-- ♦ 2,170,958.44 


Following  is  a  statement  of  the  balances  due  from  provinces  on  account  of  loans 
from  the  insular  government  on  June  30,  1905,  the  loans  made  to  provinces  during 
tile  fiscal  year  19(W,  the  loans  paid  during  the  same  period,  and  the  balances  due  from 
provinces  on  thisaccount  on  June  30, 1906,  bolh  to  the  insular  government  and  to  the 
Congressional  relief  fund.  I-Kjans  spedfically  made  in  Mexican  and  Spanish-Filipino 
currency  have  been  reduced  to  Philippine  currency  at  the  ratio  of  1.30  lo  1,  which 
was  the  ratio  when  the  former  currency  ceased  io  be  received  by  the  insular  govern- 
ment in  payment  of  debts  and  obligations. 
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Loans  mads  during 

Loans  paid  during 

ProvlDOB. 

Congres- 
reSeTfand. 

Insular 

Congrea- 

r50,000.00 

r3S,  000.00 

re,  000. 00 

r9,«53.8S 

6o'oci8 

ii,«35.53 

B,  000.00 

18,383.71 

■m',im.m 

iii 

20,000.00 

18,000.00 

eg,  461.  M 

25,000.00 

re,  866. 67 

6,000.00 

5,000.00 
27,000.00 

zss 

4,000.00 

20,000.00 

Palawan  (lormerly  Pa- 

11 

19  230.  n 

20,615, 3S 

5,000.00 

6,000.00 
44,230.77 
20,000.00 

28.000,00 

4,000.00 

50,000.00 

SI 

10,000.00 

10,000.00 

70S,1B2.09 

"Under  authority  of  sections  63,  64,  and  66  of  the  act  of  ConKresa  of  July  1 ,  1902,  the 
Philippines  goveranient  was  empowered  to  issue  bonds  for  the  purpose  of  providing 
funds  to  Bt-quire  by  piirchaee  certain  lands  in  the  Philippine  Islands  generally  known 
aa  the  friar  fanda.  The  operations  under  the  fund  derived  from  the  sale  of  bonds  and 
collections  from  rental  of  the  lands  after  purchase  during  the  fiscal  year  1906  were  as 
follows: 

Balance  due  the  insular  covernment  July  1,  1905 r5, 778, 996. 50 

Receipts  duriiy^  the  fiscid  year,  rental  of  lands FSS,  6(51, 30 

Expenditures  during  the  fiscal  year: 

Final  pavmcnt  on  purchase  of  lands 1, 043, 3)4. 00 

Transfer  "to  friar  lands  bond  sinking  fund 50, 000. 00 

Interest  on  bonds,  including  telegraphic  transfer  of 

funds 138,090.00 

Compensation  lo  special  counsel  tuid  title  exam- 

ineiB 11, 916. 68 

Total - 7, 243, 320.  68 

Excess  of  expenditures 7,144,659.38 

Total  carried  as  an  insular  government  asset,  being  the  differ- 
ence between  the  a^r™ie  of  cash  in  the  treasury  and  in  the 
hands  of  disbursing  ofQcera  belongii^  to  the  fund  and  the 
amount  of  insular  government's  liability  on  the  bond  issue. .     12, 923, 655. 88 


Under  section  23  of  act  No.  1120  it  is  provided  that  all  moneys  derived  from  the 
leasing  and  sale  of  the  lands  sold  to  the  government  and  knoT'n  as  the  friar  lands,  or 
from  deferred  payments  thereon,  shall  he  deposited  In  the  insular  treasury  and  held 
as  a  trust  fund  for  the  payment  of  the  principal  and  interest  of  the  bonds  issued  for  the 
purpose  of  acquiring  the  said  lands.    It  is  further  provided  that  said  moneys  shall 


■WAK  1906— VOL  9- 


,  Google 


242  REPORT   OF   THE   PHILIPPINE   COMMISSION. 

afeo  conetituto  a  sinking  fund  for  the  redemptioa  of  the  bonds  at  maturity,  with  pro- 
viaiona  tor  the  investment  and  reinvestment  of  the  moneys.  AI!  receipts  during  the 
fiscal  year  have  been  taken  up  under  the  friar  landa  fund  and  periodically  covered 


;al  year  have  been  taken  up  under  the  friar  landa  fund  and  )t< 
o  the  sinking  fund  account.     Up  to  June  30,  1S06,  the  sum  of 


P50.000  has  bee 


BO  tranaferred,  and  this  sum  constitutes  a  liability  of  the  insular  government  covered 
by  cftah  in  the  fHwsesBion  of  the  insular  treasurer  and  included  in  his  balance  aa 
such.  The  fund  ia  insufficient  aa  yet  to  meet  the  interest  charges  and  same  has  been 
paid  from  insular  funds  as  provided  for  in  the  act  referred  to. 


3  of  the  Moro  Province  as  they  affect 
irising  in  the  province  accrue  to  and 
are  deposited  in  the  provincial  treaaury.  '  During  the  first  half  of  the  fiscal  year  the 
expenses  of  the  customs  service  in  the  province  were  paid  originally  from  the  insular 
treasury,  which  iareimburaed  on  aettlement  of  the  insular  accounts.  The  new  account- 
ing act  (act  No,  1402),  however,  confines  these  tranaactions  to  the  Moro  treasury,  and 
all  expenditures  during  the  latter  half  of  the  year  have  been  so  made,  although  given 
in  the  a^regate  in  this  statement : 

Debils. 

Balance  due  insular  government  July  1,  1905 P55, 222. 39 

Expenditures  during  the  fiscal  year; 

Salaries  and  wages r43,207. 10 

Contingent  espenseH G,  550. 2B 

Arrastre  plant e4B.  65 

Extra  services  of  employees 224,60 

Total  expenditures 60, 631. 61 

Amounts  credited  to  custflmsofficersand  deposited  in  Moro  treasury 321,8.34.38 

Total  debits 427, 688. 38 


Cuatoma  revenues  collected  during  the  fiscal  year' 

Duties  on  merchandise  imported 

TiS5, 797  89 

Duties  on  merchandise  exported 

5, 122  56 

Wharfage. 

5,212  56 

Tonnage. . 

4  479  12 

Storage,  labor,  and  draja^e 

2150  43 

608  40 

Licenses.. 

860  96 

Sales  of  customs  slamp> 

3  780  40 

Sales  of  rolls 

20  00 

Sales  of  blank  forms 

202  37 

Immigration  tax 
MisceTianeons  feea 

996  00 

1  157  00 

Extra  services  of  customs  employees 

209  50 

Arrastre  plant 

1  916  17 

Total  revenue 

320,  643. 36 

Accountable  warrants  I'wiued  on  Moro  treasury 

"^ 

26, 413. 10 

Total  credits 

347,066.46 

Under  authority  of  the  Congress  of  the  United  States  the  Philippines  government  is 
authorized  tci  issue  bonda  for  certain  specific  purposes,  including  public  works  and 
permanent  improvementB,    A  statement  of  the  various  bond  issues  to  date  is  given  on 
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The  operations  under  tlie  first  and  aecond  iasues  of  inHular  public  works  and  perma- 
nent improvement  bonds  during  the  fiscal  year  were  as  MIowh: 

Balance  due  the  insular  government  July  1, 1905 F972,  759.38 

Par  value  of  second  issue  of  bonds,  elsewhere  carried  aa  an  insular 
government  liability  and  here  chained  against  the  fund  as  an  offset 

to  said  amount 2, 000, 000. 00 

Amounts  expended  during  the  year  for  the  purposes  of 
the  bond  issue: 
ImprovementoftheportofManilaandPasig Elver  fl,  591, 190. 55 

Improvement  of  the  port  of  Cebu 240, 671, 78 

Improvement  of  the  port  of  Iloilo 173, 875. 49 

Quarantine  station  at  Cebu 15,  660. 06 

Improvement  of  BOibid  prison  and  stone  quarry.  40,  680.63 

Improvement  of  Paeig  Riverfront 272,  605.80 

CaUunba-Los  Banoe-Bay  road - . .  52, 438. 22 

Public  works,  miscellaneous 40, 643. 38 

Wr^ht-Taft  road 76, 084. 79 

Light-bouae  construction 139,  885. 31 

Improvement  of  Ei^ineera  Island 12, 129. 13 

Benguet  improvements 16, 295. 86 

Maintenance  of  survey  parties 17,  824. 60 

Bflguio-Trinidad  road 642.15 

Total  expenditures 2,  689, 627. 7S 

Total  charges 5,  662, 387, 13 

Amount  of  principal  and  premium  resulting  from  the  sale  of  second 
issueof  bonds 2,167,494.00 

Balance  carried  as  an  insular  government  aaset,  being  the  dif- 
ference between  cash  in  the  treasury  belonging  to  the  fund 
added  to  balances  in  the  hands  of  disbursinK  officers  and  the 
amountofinsulargoverament's  liability  on  the  bond  issue. ..  F3, 494, 893. 13 


Balance  due  the  fund  July  1,  1905,  being  the  proceeds  of  first  issue  of 
bonds : 

Expenditures  during  the  fiscal  year  tor  general  purposes  oi  sewer  and 
waterworks  construction,  including  transfer  to  City  of  Manila  ex- 
penditures for  preliminary  expenses  incurred  prior  to  issue  of  bonds. 


Balance  carried  as  an  insular  government  liability  and  covered 
by  cash  in  the  treasury  and  balances  in  the  hands  of  disburs- 
ing officers PI, 


Undereectioneof  act  No.  1323  there  is  created  apermanentannualcha^e  against  the 
city  of  Manila  of  P  38,740  for  the  purpose  of  constituting  a  sinking  fund  for  the  redemp- 
tion at  maturity  of  the  bonds  issued  for  the  purpose  of  providing  funds  (o  construct 
sewers  and  supplying  water  in  the  city  of  Manila.  This  sum  has  been  transferred  for 
the  current  year  and  appears  under  the  expenditures  of  the  city  of  Manila,  The 
amount  is  carried  as  a  liability  of  the  insular  government  and  is  included  in  the  insular 
treasurer's  cash  balance  under  the  designation  given. 


Full  detailed  information  as  to  internal  revenue  collections  and  refund  to  provinces 
and  municipalities  under  the  provisions  of  act  No.  1189  will  be  found  elsewhere  in  the 
report  under  the  half  title  "Other  fiscal  information."  An  account  is  maintained  on 
the  books  of  this  office  entitled  "Refundable  internal  revenue,"  to  which  is  charged 
all  collections  in  the  provinces  which  are  to  be  subsequently  refunded  in  accordance 
with  the  scheme  of  distribution  outlined  in  the  act  referred  to,  and  to  which  credit 
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is  given  when  the  refunds  are  made.     The  following  table  will  show  the 
in  the  aggregate  for  the  fiacal  year  1906: 

Balance  due  July  1,  1905 P'447, 343. 64 

Collections  durii^  the  fiscal  year 1, 808, 869. 68 

Total 2, 256,  212. 32 

Refunded  during  the  fiscal  year 1, 624,  206. 58 

Balance  due  provinces  and  municipalitiea  June  30, 1906,  and  car- 
ried to  the  balance  sheet  as  an  insular  government  liability. . .      6:52, 005. 74 


Under  the  provisionH  of  an  act  of  Congress  approved  March  8,  1902,  certain  export 
duties  are  collected  in  the  Philippines  and  deposited  in  the  insular  treasury,  subject 
to  refund  to  the  parties  from  whom  received,  upon  compliance  with  specific  require- 
ments. These  moneys  are  in  a  sense  trust  funds  and  are  so  considered  until  eighteen 
months  from  the  date  of  collection,  when,  under  ruling  of  the  Secretary  of  War,  they 
"6  transferable  U>  the  general  revenue  of  the  insular  government.    {See  p.  205.) 


Amount  held  July  1,  1905,  subject  to  claim P910,923.46 

Collected  during  the  fiscal  year 868, 428, 02 

Total 1,  779, 351. 48 

Refunded  during  the  fiscal  year F838, 571. 50 

Covered  into  customs  revenues  aa  not  claimed  within  legal 
period 127. 416. 78 

Total 965,  988. 28 

Balance  held  June  30,   1906,   and  carried  as  a  liability  of  the 

insular  government 813,363.20 


Rule  31  of  act  No.  90  provides  that  no  disbursing  ofhcer's  check  shall  be  paid  after 
one  year  from  the  last  day  of  the  month  of  its  issue.  In  every  case  where  after  one 
year  after  the  rendition  and  settlement  of  the  final  account  of  a  disbursing  officer  there 
remains  a  balance  in  any  depository  te  the  credit  of  such  disbursing  officer,  by  reason 
of  the  nonpresentation  of  checks  or  otherwise,  the  auditor  reports  said  amounts  to 
the  governor-ffeneral,  who  requires  the  depositwy  to  deposit  the  said  balance  with  the 
treasurer  of  the  islands  to  the  credit  of  "outstanding  liabilities." 

Section  47  of  act  No.  1402  extends  to  two  years  the  time  within  which  a  disbursing 
officer's  check  may  be  presented,  and  sections  47  to  o3  of  the  same  act  modify  the  pro- 
visions previously  imposed  hy  rule  31  of  act  No.  90. 

Amount  held  July  1,  1905,  subject  to  claim r7, 523.52 

Covered  in  during  the  fiscal  year 4,578.25 

Total 12,101.77 

Refunded  during  the  fiscal  year _.       5,068.76 

Balance  held  June  30,  1906,  and  carried  as  a  liability  of  the  insular 
government 7,033.01 


Under  section  283  of  the  customs  administrative  act  the  proceeds  of  sales  of  un- 
claimed merchandise  are  held  as  a  special  trust  deposit  for  one  year  thereafter,  and, 
if  unclaimed  during  that  period,  thereupon  covereu  into  the  general  fund  as  customs 
receipts. 

Amount  held  July  1,]906,  subject  to  claim T4, 221. 90 

Surplus  collected  during  the  fiscal  year 326. 86 

Total 4,548.76 
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Refunded  during  the  fiscal  year F'l,  574. 10 

Covered  into  ciiatoms  receipts  as  not  claimed  within  legal 

period 2,  555. 19 

Total P4, 139. 29 

Balance  held  June  30, 1906,  and  carried  aa  a  liabUity  of  the  insular 
government 419.47 


For  the  purpose  of  maintaining  a  record  of  the  liability  ot  provincial  ti 
incorporating  same  into  the  general  scheme  of  bookkeeping  followed  in  ihia  office 
all  colleetioiia  in  the  provinces  arc  charged  to  the  provinci^  treaaurer  and  credited 
to  the  province.  Payinentaare  treated  aa  a  credit  to  the  treasurer  and  a  chargeagainst 
the  province.  The  difference  is  therefore  carried  aa  an  insular  government  liability 
in  favor  of  the  provinces  with  a  correeponding  asset  consisting  of  balances  in  the  hands 
of  provincial  treaaurers.  The  account  is  purely  per  contra  tor  the  purpose  mentioned. 
Full  detailaaa  to  provincial  accounts  are  treated  elsewhere  in  the  report.     The  insular 


0  1,  and  included  in  the  Philippines  currency  expression: 


bonds,  due  Uar.  1. 1935,  but  redeemable  at 
the  pleasure  of  the  losular  government  alter 
tea  years  from  Mar,  1, 190S,  interest  4  per 

cent  per  annum,  payable  quarterly 

City  01  Manila  eower  and  waterworke  con- 

deen)able_  at  the  pleasun  of  the  clt] 


Uanll 
terly... 


ntperan 


;lty  ot 
n.  payable  quar- 


FUth  Bt 
Sept.  1,  lauo,  It 

bonds,  due  Fe 
the  pleasure  o( 
ten  years  Iron 
ceatperannuD 


1,  ieS6,  but  redeei 


■l^^rfb.    Outstandi. 
Slyear?  r"^"*'-'" 


While  the  amount  of  bonds  outstanding  is  carried  as  an  insular  government  liability, 
a  corresxwnding  asset  exists  in  the  amount  of  the  issues  having  been  chained  per  contra 
to  the  apecial  fund  or^nally  credited  with  the  proceeds  of  the  issue.     (See  pp.  240- 


Amount  of  postal  drafts  outstanding  July  1,  1905 PIO,  418.04 

Amount  of  postal  drafts  issued  on  the  postmaster  of  Manila  in  favor  ot  and 

charged  to  postmaaters  during  the  fiacal  year 109, 391. 04 

119,809-08 
Amount  of.postal  drafts  paid  by  postmaster  of  Manila  during  the  fiscal 
year - 103.485.78 

Balance  outstanding  June  30,  1906,  and  carried  as  a  liability  of 
the  insular  government 16,323.30 
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Following  is  a  statement,  by  currencies,  of  warrantB  outstandii^  on  July  1,  1905, 
the  amoiintB  issued,  paid  and  canceled  during  the  fiscal  year,  and  the  amount  out- 
standing June  30,  1906: 


Ont  rtaodlng  Jiily  1, 1905 

Covered  Into  Phtltpplnes  currency  by  Brbitrnrj  eipraa^on 
IssuBd  on  tbe  insular  treiBurer  during  tie  flacal  ycftt 

Total 

Psid  by  the  insular  treasurer  during  tie  flacal  year 
Coveted  into  FbilippineB  cunenay  by  arbltiary  expree^on 
Canooled  during  the  nsctd  year 

Total 

BiiluiceoiitBtaiiillngJuDeSO,  IMS.  and  carried  as  an  iDsu 


nd  Spanish 
riiipftooui 


r95, 351.88 
52  lS7,gS2.eO 


bi  283,301.02 

746,528.43 

W  l8e,38tS8 

746,807.00 

663  67 

62  186,949.25 

74s.5ae.« 

Under  the  ralea  of  the  money-order  systeia  an  order  becomes  invalid  for  direct  pay- 
ment twelve  months  after  the  last  day  o!  the  month  of  issue.  The  amounts  received 
from  the  issuance  of  money  orders  which  have  become  invalid  are  deposited  in  the 
insular  treasury  and  are  made  a  permanent  refundable  appropriation  by  the  provisions 
of  paragraph  8,  section  1,  of  act  367,  for  the  payment  of  the  amount  of  the  original 
orders  by  warrant  upon  CCTtification  of  the  claims  by  the  auditor. 

Amount  held  July  1,  1905,  subject  to  claim  as  above P5,024.80 

Deposit  in  the  insular  treasury  during  the  fiscal  year (i,  958. 64 

11,983.44 
Refunded  by  settlement  warrant  during  the  fiscal  year 7, 535. 70 

Balance  held  June  30,  1906,  and  carried  as  a  liability  of  the  insular 
government 4.447.74 

Balancedne  United  States  July  1, 1905 17, 054. 85 

Amount  paid  by  United  States  in  redemption  of  mon<>y  orders  issued 

in  Philippine  Islands 2. 153, 460. 79 

Total 2, 160, 505, 04 

Amount  paid  by  insular  government  in  redemption  of  money  orders 
issued  in  United  States 157, 303. 78 

Amount  remitted  to  United  States  Government  in  settlement  o(  inter- 
national balances 1, 875, 000. 00 

Total 2, 032, 303. 78 

Balance  due  United  States  June  30,  1906 128, 201. 86 

Total 2, 160, 505, 64 

Expressed  in  United  States  currency,     Fordetailedslateinent  seepp.  234-i!,W, 
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BalanceeJuTy  1,1905: 

Amounts  due  by  postmasters _ $741,329,18 

Lees  amount  due  on  United  States  account 7,054.85 

■ S734,2 

Amounts  received  from  money  orders  issueti 3,  687, 126.  81 

Amount  received  fron  fees  on  money  orders  issued IS,  401. 44 

Amount  paid  on  United  States  money  orders  redeeme<l .       157. 303,  78 

3, 860, 8 

Total 4,  595, 1 

Amount  paid  on  money  orders  redeemed 1.923,203.20 

Amount  of  money-order  fees  transferred  to  postal  reve- 
nues          17,895.09 

Amount  ^aid  by  the  United  States  Government  on 
Philippines  money  orders  redeemed 2, 153,450.79 

Amounttransferred  to  invalid  money  order  fund 3,369.32 

4,097,9 

Balances  June  30. 1906: 

Amountsdueby  poatmastera _ 97,  .368, 28 

Surplus  funds  on  deposit  with  insular  treasurer 528,021.54 

626,  389.  82 

Lees  amount  due  on  United  States  account 11^8, 201. 8(i 

497,1 

Total _ 4,595,1 

Expresai-d  Ln  United  States  currency.     For  detailed  statements  see  pp,  234-2 


the  insuUir  treasurer  has  been  designated  as  a  depositary  of  funds  of  the  United  States, 
consisting  of  the  funds  of  the  United  States  Army  and  Navy  disbursing  officers  serving 
ill  the  Pailippine  Islands  and  on  the  Asiatic  Station,  respectively,  and  funds  to  the 
credit  of  the  Treasurer  of  the  United  States  as  repayments,  miBcellaJieoua,  and  United 
Stated  money-order  funds. 

Under  the  provisions  of  act  No.  758,  the  insular  treasurer  is  likewise  dee^ated  a 
depositary  of  insular  disbursing  officers'  funds  and  of  all  trust  funds  coming  into  the 
hands  of  officers  of  Uie  insular  government  as  such. 

The  following  summary  shows  balance  on  hand  July  1,  1905,  receipts,  withdrawals, 
and  transfers  during  the  fiscal  year,  and  balances  on  hand  June  30,  1906,  The  latter 
sum  is  carried  to  the  balance  sheet  as  a  liability  and  is  offset  by  a  corresponding  asset 
consisting  of  cash  in  the  hands  of  the  insular  treasurer.  Mexican  and  Spanish- Fflipino 
currency  transactions  are  arbitrarily  stated  at  the  official  ratio  of  1.30  to  1. 


a™.. 

Bslenoe  due 
July  1, 190S. 

Receipts, 

P60,407,240,74 
at,  716, 812. 20 

49,020,501,265 

77,939.33 
55]600!00 

Balanoe  due 
June  30, 1908. 

Army  and  Navy  dlGbUTBlng  offl- 

P3, 794,179,08 
3W10R0  29 

5j  371  19 

114  eoooo 

69  60DOO 

23^7911 36a!  52 

49,665,918,766 

3,278,141,68 

6,  .MS,  91 

22,510,89 

'700! 00 

phSfc^^iifS 

2,379,427.12 
4,637,524.80 

FraHLhlse  deposits 
Fidelity  depOBit" 

"57.25 

Total 

12  703  648  21 

127,618,136,465 

,a.,.38,m™ 

11,218,408,70 

Itefuuded  In  llsci 
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This  lund  ia  carried  as  a  liability  oi  the  insular  government  to  the  holders  oi  ellver 
certificates  iesued  and  placed  in  circulation.  Simultaneous  with  the  issue  a  correspond- 
ii^  Bum  in  currency  is  placed  in  reserve  for  redemption.  See  insular  treasurer's  cash 
account  for  correepondiiw;  cash  asset. 

The  following  table  will  show  the  course  of  circulation  during  the  fiscal  year.  No 
redemptions  have  as  yet  been  made: 


TWOB, 

riv... 

Tens. 

Total. 

SSSfSB!,'^';.^"-.:::::::::::- 

'''■^;mSS 

n.  750.000.00 

r?.  200,000.00 

P-10,450,000.00 

csiried  as  g  per  contra  iiBset 
and  liability  as  above 

1,790,000.00 

,,-.«,« 

10,800,000.00 

14,410,000,00 

As  directed  by  law  an  account  is  maintained  on  the  books  of  this  office  for  the  purpose 
of  showing  the  unissued  silver  certificates  on  hand,  and  the  denomination  and  serial 
numbere  thereof.  This  account  is  purely  per  contra,  tiie  value  of  the  certificatee  beii^ 
carried  as  a  liability  with  a  corresponding  asset  in  a  chaise  on  special  property  account 
against  the  insular  treasurer,  their  legal  custodian. 

The  following  table  will  show  the  value  of  certificates  issued  during  the  year  by 
denominations,  with  the  respective  opening  and  closing  balances.  For  obvious  reasons 
the  serial  numbers  aj'e  not  revealed . 


T.... 

„.„, 

T.„. 

T,...,, 

On  hand  Jul    1  190S 

ri, 250, 000. 00 

f  3, 800, 000. 00 
3,800,000.00 

On  hand  June  30,  1W6.  and  ear- 
ried  aa  a  per  contra  asset  and 
llabllttyaa  above  stated 

,,»,™.„        .,,.,™.» 

200,000.00 

5,.'iSO,000.00 

On  June  30^  1906,  the  sum  of  r4,804,418.92  remained  in  the  hands  of  collecting  and 
disbursing  officers  and  provincial  treasurers  subject  to  subsequent  deposit  in  the  insu- 
lar treasury  and  for  future  disbursement.  This  sum  represents  the  oHicial  balances  as 
shown  by  auditor's  certificatee.  and  includes  credite  in  suspense  in  the  settlement  of 
accounts. 

The  amount  is  segregated  as  follows : 

Insular  and  special  funds P-2, 328, 050. 03 

Provincial  funds 2, 476, 368. 89 

Total 4.804,418.92 

All  balances  in  Mexican  and  Spanish- Filipino  currency  have  been  reduced  at  the 
official  ratio  of  1.30  to  1  and  included  in  the  Philippines  cuirency  expression. 
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For  the  purpose  of  raaintaining  a  complete  record  of  all  funda  in  the  hands  of  govern- 
ment ofScialB,  aaide  from  ordinary  receipts  and  expenditures,  an  account  ie  maintained 
under  the  above  caption  and  comprises  all  apecial  funds  not  otherwise  covered  in  thia 
report.    The  several  balances  in  each  fund  on  June  30,  J906,  were  aa  follows: 

Constabulary  relief  fund PSO,  827. 63 

Eiaal  monument  fund 112,  623. 75 

Estates  of  deceased  government  employees 16, 961. 11 

Municipal  board  fund - 1, 164.84' 

Fire  line  badge  fund 336.00 

Bilibid  prisoner's  trust  fund 1, 588. 01 

Contractor's  trust  fund _         1,203.00 

Title  deposits 18, 050. 00 

Assurance  fund , 13,517. 11 

Opium  fund 53, 206. 28 

Total  liability  of  the  insular  government  and  covered  by  cash  in  the 
treasury  and  balances  in  the  hands  of  collecting  and  disbursing 
officers 299,  477.  73 

PROVINCIAt   AND   MUNICIPAL   ACXTOUKTS. 

During  the  fiscal  year  radical  changes  have  been  made  in  the  manner  of  auditing 
provincial  and  municipal  accounts. 

By  the  accounting  act,  enacted  October  10,  1905,  and  which  became  effective  in 
provincial  accountii^  as  its  operations  could  be  extended  over  the  various  provinces, 
not  later  than  June  30,  1906,  there  was  created  a  corps,  consisting  of  a  chief  district 
auditor  and  such  number  of  district  auditors  as  m^ht  be  detailed  from  the  authoriaed 
personnel  of  the  bureau,  for  the  purpose  of  auditing  the  provincial  accounts.  This 
auditing  is  now  done  within  the  respective  provinces,  instead  of  in  Manila  as  before. 
The  system  was  extended  to  the  various  provinces  as  rapidly  as  practicable,  and  at  the 
end  of  the  fiscal  year  was  established  in  all  except  Mindoro,  Zamhales,  Surigao,  and 
Misamis.  With  the  beginnir^  of  the  fiscal  year  1907  these  provinces  were  mcluded 
in  the  district  system.  The  auditor  has  been  somewhat  handicapped  in  the  inai^- 
ration  of  the  system  by  the  lack  of  a  sufficient  number  of  men  of  the  requisite  ability 
and  experience  to  do  the  work,  and,  until  the  passage  of  the  appropriation  bill  for  the 
fiscal  year  now  current,  by  a  salary  list  which  did  not  admit  of  securii^  men  of  such 
experience  and  abiUtf. 

The  work  of  auditii^  is  one  which  requires  for  its  basis  technical  training  and 
experience,  besides  especial  training  for  a  time  under  competent  and  direct  super- 
,.: Fjij^g  difficulty  of  creating  out  of  hand  a  force  of  men  for  such  work  ir  *"■- 


field,  where  men  must  act  lamely  upon  their  own  initiative  and  judgment,  and  at 
once,  is  very  obvious.  Still,  handicapped  as  the  work  has  been  in  these  respects, 
the  auditii^  of  provincial  accounts  ie  at  this  time  further  advanced  than  ever  before 
at  a  corresponding  period,  and  the  work  is  being  done  very  effectively.  The  crying 
and  insistent  heed,  nowever,  is  tor  men  of  the  ability,  experience,  and  general  busi- 
ness Judgment  which  theae  positions  require  and  for  which  the  salaries  are  now  pro- 
It  b  the  ultimate  intention  to  divide  the  islands  into  seventeen  auditing  districts. 
By  combining  several  of  the  prospective  difltricts  they  are  now  divided  into  thirteen, 
owing  to  inability  to  secure  suitable  men  for  the  positions  to  be  filled. 

The  auditing  of  provincial  property  accounts  was  placed  upon  the  district  auditors 
beginning  July  1,  1906,  and  this,  witn  the  necessity  for  more  frequent  field  examina- 
tions of  insular  accounts  in  the  provinces,  will  make  the  increase  of  districts  to  the 
number  planned  imperative  at  an  early  date. 

By  act  No.  1482,  passed  May  1,  1906,  the  audit  of  municipal  accounts  was  placed 
under  the  district  auditors,  with  the  same  jurisdiction  and  supervision  on  the  part 
of  the  insular  auditor  as  he  exercises  by  law  over  provincial  accounts.  The  act,  as 
faras  it  relates  to  this  auditing,  was  made  effective  from  January  1,  1906  the  beginning 
of  the  municipal  fiscal  year.  The  work  is  already  well  under  way.  The  advantage 
of  the  change  from  the  system  of  auditii^  these  accounts  for  their  respectne  prov 


3  by  38  provincial  treasurers,  is  already  conclusively  apparent  m  many  ways 
1  the ' ->- ■ '  '        '1 -      "   " 


From  the  provincial  treasurers  themselves  and  from  those  conversant  with  the  ci 
ditions  in  the  municipalities  have  come  statements  of  the  beneficial  re-fults  of  the 
change.     It  is  believed  that  this  will  prove  to  be  one  of  the  best  pieces  of  accounting 
legislation  the  Commission  has  enacted. 

Including  the  various  denizations  In  the  special  government-act  provinces  there 
are  625  m«nicii)al  organizations  in  the  islands,  whose  aggregate  annual  expenditures 
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are  approximately  P4, 800,000.  By  a  utilization  ol  the  Filipino  clerk  allowed  the 
diBtrict  auditors  in  each  of  the  more  important  provinces  oi   the  islands,  under  the 

frovisLonB  of  act  No.  1416,  and  the  authority  given  the  district  auditors  by  act  No. 
i82  to  deputize  the  traveling  deputies  of  the  provincial  treasurers  as  their  deputies 
for  field  examinations,  this  important  work  will  be  accomplished  with  practically 
no  increased  expense  to  the  insular  government.  True,  this  additional  work  makes 
more  imperative  the  increase  in  tiie  number  of  districts  to  seventeen,  but  this  num- 
ber  was  intended  to  be  established  in  any  event,  as  the  work  of  provincial  auditing 
could  not  well  continue  tv  be  handled  with  a  leaser  number.  The  very  essence  (3 
the  advantage  of  the  district  system  of  provincial  auditing  is  the  greater  effectiveness 
gained  by  actual  knowledge  of  the  conditions,  persons,  and  places  having  to  do  with 
file  accounts  beii^  examined.  This  advantage  would  be  lessened  with  Uie  continu- 
ance of  districts  coverii^  too  great  a  number  of  provinces. 

At  intervals  certain  accounts  audited  by  district  auditors  are  selected  for  reaudit 
in  this  office  under  the  direct  supervision  of  the  chief  district  auditor.  This  serves 
as  a  check  upon  the  thoroughness  and  efiiciency  with  which  the  auditing  is  beii^ 
carried  on  in  the  various  districts. 

The  reorganization  act,  which  became  effective  November  1,  1905,  placed  with  the 
bureau  of  audits  the  duty  of  conducting  all  field  examinations  of  accounts  and  such 
administrative  examinations  as  might  fie  called  for  from  time  to  time,  the  traveling 
examiners  before  employed  by  the  bureaus  of  the  insular  treasury,  posts,  constabulary, 
and  customs  being  discontinued.  The  district  auditors  have  heen  utilized  for  this 
work.  It  was  expected  when  the  work  was  taken  over  that  at  least  a  part  of  the  exam- 
■ — Ts  of  the  bureaus  named  would  be  transferred  to  this  bureau.    With  the  exception 

Sortion  of  the  force  employed  by  the  treasury,  however,  none  were  transferred, 
lis  office  has  had  to  rely  upon  its  own  efforts  to  secure  and  train  the  men  needed 
for  the  purpose,  .\b  before  stated,  and  it  will  bear  repetition,  our  greatest  and  meet 
uj^ent  need  is  men  o(  the  required  experience  and  aoility  to  carry  on  this  district 
work,  and  that  which  ia  said  of  this  phase  of  the  accounting  work,  applies  with  almost 
equal  force  to  the  work  of  the  bureau  as  a  whole. 

PAYMENTS   TO   PROVINCES    IN   LIEU    OS  THE  LAND  TAX. 

By  act  No.  1455  the  collection  of  the  land  tax  for  the  calendar  year  MOfi  was  sus- 
pended throughout  all  the  provinces  and  municipalities  of  the  Philippine  Islands, 
wherein  operative,  except  in  the  city  of  Manila,  and  ^2,690, 890. 69  was  appropriated 
Iot  the  several  provincea  and  municipalities  in  lieu  thereof,  this  appropriation  being 
based  upon  the  land-tax  collections  for  the  fiscal  year  1905.  and  being  divisible 
between  the  various  provinces  and  municipalities  concerned,  upon  the  baeis  of  the 
actual  collections  therein,  during  that  fiscal  year. 

By  resolution  of  the  Commission,  of  March  12,  1906,  the  suspension  of  this  tax  was 
held  not  to  be  applicable  to  the  Moro  Province,  and  the  excess  of  P32,321.45,  which 
thus  arose  in  the  appropriation,  and  which  had  reverted  to  the  general  funds  in  the 
treasury,  was  reappropriated  by  act  No.  1475  tor  the  benefit  of  the  province  of  Cebu, 
it  appearing  that  by  reason  of  the  auspenaion  of  the  land  tax  in  that  province  tor  the 
year  1905,  outside  of  certain  excepted  portions,  the  aJlotment  upon  the  basis  of  the 
collections  for  such  year  was  not  an  equitable  one  and  would  not  afford  it  sufficient 
revenues  for  its  current  expense. 

The  amounts  thus  appropriated  were  made  payable  to  the  various  provinces  in 
twelve  monthly  Inatallmeute,  beginning  with  the  month  of  January,  1906. 

To  and  inctudii^  June  30,  1906.  there  was  paid  to  the  provinces,  under  these  acts, 
six  installments,  aggregating  the  following  amounts: 

Albay Pa3, 059. 91 

AmboB  Camarines 29,  223. 27 

Antique _ 7,  772. 53 

Bataan 8, 894 .  22 

Batangas 43,362.91 

Bohol 7,  604. 90 

BuLacan 72.862.85 

Cagayan 32,785.93 

Capiz 19,439.78 

Cavite 43.133.69 

Cebu 32.722.46 

IlocoB  Norte 15,965.27 

IlocoB  Sur 50, 995. 99 

Iloilo 52,  663.  63 

Isabela - 9, 172. 46 

Laguna 304, 815. 42 

Leyte 44, 984. 37 
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RiX ../; 

Union    

Total  of  six  installments  under  act  No.  1455 

Total  of  sis  instaJlmenta  under  at-t  No.  1475 

1,317,694.30 

Ifi.lBO.fig 

Grand  total 

1,333,854,99 

The  statements  wliich  follow  show  in  detail  the  financial  condition  and  operations 
of  each  province  during  the  fiscal  year. 

Funds  which  have  come  into  the  possesaion  of  the  provinces  and  municipalities  are 
grouped  under  three  main  divisions,  viz:  (1)  Balance  July  1,  1905,  (2)  revenues,  and 
(3)  miscellaneous  receipts,  the  totals  qi  each  division  beii^  sepM^tcly  shown. 

Within  the  division  "Revenues"  there  has  only  been  included  moneys  which  tmu- 
larly  accrue  to  the  provinces  and  municipalities  as  revenue  by  general  law.  TaiB 
division  therefore  does  not  include  payments  made  to  them  by  the  insular  govern- 
ment in  the  form  ot  outright  aid  and  loans,  nor  on  account  of  the  appropriation  made 
by  Uie  insular  government  in  lieu  of  the  suspended  land  tax. 

Within  the  division  "  Miscellaneous  Receipts  "  there  has  been  shown  moneys  accru- 
ing from  all  sources  other  than  revenue  as  defined  in  the  precedii^  panKraph. 

For  funds  which  have  gone  out  of  the  possession  of  the  provinces  and  the  amount 
remaining  on  hand  there  also  appears  three  divisions,  via:  (1)  Expenditures,  (2)  mis- 
cellaneous credits,  and  (3)  balance  June  30,  1906. 

Within  the  division  "  Expenditures"  there  ia  included  only  expenditures  for  pro- 
vincial purposes  by  the  provincial  boards. 

Paymentstomunicipalitiesof  the  proportion  of  revenues  accruing  to  them,  exchanges 
of  currency  and  all  other  items  which  are  not  provincial  expenditures  as  defined  in  flie 
preceding  pari^raph  are  shown  under  "  Miscellaneous  Credits." 

It  is  believed  that  this  method  of  segregation  will  be  especially  advantageous  to  the 
provincial  administrative  bureau,  presenting  in  clear  form  and  in  manner  capable  ot 
immediate  reference  and  comparison  the  vital  statistical  factors  of  a  province's  finan- 
cial condition  and  resources. 

The  following  condensed  summary  of  provincial  accounts  as  thus  segregated  is  of 
interest: 


Phllippm 

c.n,ncy. 

Filipino  currency. 

Provincial 

Municipal. 

Provincial. 

Munlolpal. 

Balances  on  band  July  1  190S 

2668  065  90 
1  444  573  66 

4  m,m.^ 

'  22:80 
334,141.90 

■  '50i:.« 
4,S73.82 

Total  debits 

6  104  244  S£ 

5  459,292,91 

48S,967.V7 

6,388.73 

Eichangps  fil  ourrency 
Other  it»ma 
Batgjices  on  hand  June  SO  190e 

1    12ir7S3 
1»392  76 

1  m,m  21 

471,20 

493,785.37 

4S),433.13 
30, 973!  14 

5,146.61 

Total  credits 

8  104  244  85 

6  459,292.91 

485,987.77 

6,386.73 
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vincial  treaBurers.    The  total  of  the  column    Municipal"  __      ...     .    _.     _... 

tiieceforB  repreeeats  all  revenues  which  have  accrued  to  the  municipalities,  and  the 
item  in  the  division  "  Miscellaneoua  Receiple"  the  receipts  from  all  eourcea  other 

FundH  which  accrue  to  the  municipalities  are  b^  law  required  to  bo  paid  to  them  by 
the  provincial  treasurer  within  thirty  days  of  their  receipt  by  him.    Such  payments 


8  shown  under  the  heading  "Municipal"  and  opposite  Miscellaneous  credits — 
jiayniente  to  municipalities."     These  funds  thus  pasa  out  ot  provincial  accounts. 

Ah  has  been  previously  stated,  the  municipal  fiscal  year  is  coterminous  with  the  cal- 
endar year,  and  the  audit  of  the  accounts  of  the  municipalities  was  placed  under  the 
jurisdiction  of  this  office  by  act  No.  1482,  passed  May  1,  iB06,  to  be  effective  from  Jan- 
uary 1, 190G.  Ab  it  will  be  the  practice  to  state  the  municipal  accounts  by  their  own 
fiscal  year,  no  statement  thereof  appears  in  this  report  for  the  half  of  their  fiscal  year 
which  had  passed  upon  the  termination  of  the  insular  and  provincial  fiscal  year  covered 
by  this  report.  The  report  of  municipal  accounts  for  their  fiscal  year  now  existent  will 
therefore  appear  in  the  annual  report  for  the  insular  and  provincial  year  1907. 


Pursuant  to  the  provisions  of  the  act  of  Congress  approved  March  2,  1903,  the  pur- 
chase by  provincial  treasurers  and  their  deputies  throughout  the  municipalities  of 
Mexican,  Spanish-Filipino,  and  other  currency  formerly  m  circulation  in  the  islands 
still  continues  under  tne  foUowii^  Executive  order  (No.  24,  seriee  1905): 

"In  order  to  give  every  opportunity  to  the  people  of  these  islands  to  effect  the 
exchange  of  the  local  currency  m  their  posaession  for  Philippine  currency,  it  is  hereby 
ordered  that  the  insular  treasurer  and  all  provincial  treasurers  in  the  Philippine 
islands,  stuill,  on  and  after  this  day  and  until  further  notice,  purchase  Spanish- 
Filipino  currency,  Mexican  currency,  Chinese  subsidiary  silver  coins,  and  ail  foreign 
copper  coins  now  circulating  in  the  Philippine  Islands  at  1  peso  Philippine  currency 
for  1  peso  and  30  centavos  local  currency." 

The  a^egate  amount  ot  currency  thus  exchanged  is  shown  in  the  for<^oing  sum- 
mary ana  in  detail  by  provinces  in  the  statements  which  follow.  Its  volume  is  now 
rapidly  diminishing. 

THG  PROVINCE  OF  ABRA. 
iAct  No.  1308,] 


Philippine  currency. 

Meilcan  and  Spanish- 
Filipino  currency. 

Provincial,     i   ModIoIikU, 

ProvlncUl. 

Uuniclpal. 

r3,ei2.62 '         r2.79 

Provlnrial  portion  of  joint  pro Jinolal- 

munlnipal— Land  road,  and  bridge.. 

Muntidpal  portion  ol  joint  proTindal- 

... 

•  3.72            ia.«e 

Paymenta  to  province— Qsnera!  pro- 

„,,«.i. 

ExiMidltuws; 

Provincial  funda— 

1,234.M 
7,395:38 
8,632.62 

Repaymsnt  of  loana  to  itiaulur  govern- 

9,6S3.SS 
14  38 

! 

13.4S 

Provlnpial  portion  ol  joint  provlnciftl- 
municlpal  revenue— Befund  land  tax, 

B,  779, 23 

13.« 

l.DO 

18,113.37 

13-M 
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By  act  No,  1306  the  province  ot  Abra  was  anneied  to  the  province  of  Ilocos  Sur  as  a 
Bubptovince,  effective  April  1,  1905,  and  its  indebtedneea  aesumed  by  the  ineular 
government,  with  the  exception  of  tlie  loan  of  F6,000  made  by  the  insular  government 
from  Congreasional  relief  funds  for  construction  of  public  schools,  which  was  assumed 
by  fbe  province  of  Ilocoa  Sur.  The  items  appearing  in  the  accounts  of  this  province 
for  the  fiscal  year  1906  arise  from  tte  settlement  of  its  indebtedness  and  adjustment  of 
■  the  accounts  of  its  former  treasurers.  Upon  discontinuance  of  the  province  aa  a  sepa- 
rate entity  the  treasurer  of  the  province  ot  Ilocos  Sur  becomes  its  treasurer  ex  officio  for 
the  closii^  up  of  its  financial  affairs. 

THE  PROVINCE  OF  ALBAY. 


PlilJlppine 

onr^c. 

"s5,":ss.r- 

Provincial, 

Municipal. 

ProvinL-ial, 

Municipal 

ri«,3a3,i9 

f 23, 759.  68 

SrprovLndal- 

154;  07 
104.06 

moo 
'7:377:80 

24,025.41 

SI3.SS..V.V;;.::::;:::: 

Provincial  portion  ot  Joint  provin- 

Land.  road  and  bri'tee 

'"nrioffi^iS"^™!,"™:. 

j 

"Sl^Sm^^"-^""""'"'™"''- 

104.03 
26:386:50 

7,351.4S 

3,7B6.S0 
28,906.78 
11,684.23 

970.00 

Inaular  retund  intemaL  rave- 

All  munidpal— 

Opium   certiflcates,   act    No. 

W.«8 

70,907. « 

167,496.11 

^SSfifiS'.-*"'"""- 

'628:37 
4, 17a  60 

atrS.-Sfi!?!:;:::::: 

7,mos 

Alba^— 

34,818.41 

«,„.,» 

pia.  3,215. 70 

30,000.00 

114,818.44 

46,716.93 

3,216.70 

,  Google 


'254  EEPORT   OF   THE   PHILIPPINE   COMMISSION. 

THE  PBOvmCE  or  A  LB  AY— Continued. 


Municipal. 

ProriQclai. 

Municipal, 

Suborovlnce  of  ratanduan 

Payments    to   p  o    n         nsular 

:K'SiSo°;L"..~.°.'.."°'' 

r  2, 526. 55 

Aopropfiation  for  subprovince  of 

Total    mfBcellsnooua    recsipta, 

3,308.04 
336,771.17 

r  226, 970, 71 

Pis.  3,215.70 

/rovJncial  funds- 

2,045,82 
36,029.  IS 

Canstruction    and    repalT    ol 

Tabaco-Ligao  rood  fund,  act  No. 

205,873-15 

1 

Provlnelal  funds— 

'■::: 

Constractlon.aJid    repair    of 

Total    eiiKndlturas,     sub- 

2,476.60 

Alhaj^ 

187,693.24 

Approprfatlon  for  suhproidnce  of 

777.49 
1S2.60 

Congressional  relief  iunds-Pald 

38,430.59 

187,693.^4 

""K.;™*;™; 

o'sdoIm 

39,277.47 

.,.15.,. 

336,771,17 

226,970.71     -         3,215-70 

THE  PROVINCE  OF  AMBOS  CAMARlNEf 


P20. 784,57 

fl3,30ai2 

Pie- 46^83 

K^iBcr^  oT property 

1, 484. 00 

.09 

PrOTinciaJ  portion  of  Joint  proi  inciai- 

Land,  Beueral 

y  Google 


EEPOHT   OF   THE   AUDIIOB.  255 

?  FKOVINCE  or  AUB03  CAM  A  KINE  8— Continued. 


Philippine  eurrency. 

"ssKSxr- 

Provinoial. 

Municipal. 

Provincial. 

Munidpal. 

Bevenuea-ConWnvied. 

rrovindaluortionof  Joint  proTlncial- 
mun!Bl pal— Co  ntlnvied. 

Pi,  491 71 
21,433.28 

Insular  retond  internal  roveniM. 

PH7,20 

27;oi9:m 

31,83fi.99 
5,735.SS 

i<  807.76 
6,961. 00 

45.00 

*"ssr- : 

8Btes  of  estray  BnimalB,  aei.  No. 

402.  W 

75,128.Ki      136.275.62 

Pis. ,  00 

Paymenta  to  provinpe— 

Ineulsr  appropriations  in  lieu  of 

Ists 

191.80 

16,a27.52 

' 

3,133.64 

23,802.10            1S,S27.S2 

3,13164 

119,713  62 

165,903  26 

3,587.58 

" 

Provincial  funds— 

2,mo9 
soaoD 

1 

Conrtrnctton  and  tepair  of  public 

Total  expenditures. , 

83,002.75 

! 

2,C7.77 

3,498.26 

152,289.08 

2,427.77 

152,280.06 

3,498.26 

34,233  00 

13,614.20 

89.30 

119,713  52 

166,90126 

3,»» 

y  Google 


256  REPORT    OF    THE    PHILIPPINE    COMMISSION, 

THE  I'llOVlNCE  OF  ANTIQUE. 


Philippine 

Municipal, 

Mexican  and  Bpanlsh- 
Filipino  currency. 

PtOTlndal, 

Municipal. 

.„.. 

no,  Ha  93 

F6,S76. 15 

Pa6a« 

BeTenups: 

a  57 

682.00 
4, 307!  44 

2,i8aa4 

12,224  00 
11.740.  OS 

FrovinciaJ  portion  ol  joint  proviopial- 

1 

Mnnlcipal  portion  of  joint  praiiiidal- 

8,731.88 

7;  178, 10 

1,333.08 
516.00 

1 

AIl  municipal- 

29a  08 

31.e6MJ 

64,670.76 

Payments  to  province-^ 

''Zi 

1,374.03 

843.75 

10,0§6.73 

4,374.03 

843.75 

52,692.43 

61,620.91 

894,70 

*'p?ovlnolalfundB- 

m,.bi 

181,50 

Con«tesBlf.nal  relief  funde- 

Construction  and  repair  of  public 

36,568,57 

m03 

804.70 

68,619,83 

20a  00 

84B.03 

68.519,89 

894,70 

15,271-83 

6,101.06 

52,fie2,43 

64,620.01 

894.70 

y  Google 


REPORT   OF   THE   AUDITOR. 


THE  PR 

OVINCE  OF  BATAAN. 

Pblllpplne  ourrencj-. 

Mexican  and  Spanleli- 
riliplnocurrinoy. 

ProviociiU. 

MuUclpal. 

ITovlnclal. 

Municipal. 

Balance  July  1, 1905 

r8  3»2.«8 

r 4, 317. 64 

P(a.l,41».47 

BeveQuBs: 

is 
Ml 

■ 

Insular  remnd  internal  revenue 

Municipal  portion  o(  joint  provlndttl- 

moS 
17.  eo 

B;«e:6o 

6,139.12 

1 

Insular  refund  internal  revenue, 

LleenseB,  act  No.  1^'. 

Non-ChriBtlan  inhabitant— loBUlar  re- 

164  64 

Ifi,  21186 

37,144.11 

Faymente  to  provinOBB— Insular  ap- 
proprtation  in  lieu  ol  land  tai,  act 

4,607.81 

«,ooaoo 

l,03^26 

4,m31 

Public  contributlona  school  building 

6.068.M 

18,817.09 

4,22e.31 

6,068.66 

41,424,83 

46,687.96 

6.478.02 

Provincial  funds— 

14.368.92 
896. 3!l 

.,SS 

45.26 
7.24 

"SSt".'."'-"'''-'"" 

Congressional  reUef  fund- 

20,413.32 

Miscellaneous  credits  i 

3,890.43 

6,478.02 

41,062.70 

3,e9a43 

41,062.70 

8,478.02 

17,120.88 

4,626,28 

41,424.63 

46,687.96 

6,47^02 

yGoogle 


HEPOBT   OP   THE   PHILIPPIHE   C0MMI8SI0H. 
THE  PROVINCE  O 


PhiUpplne 

.™„,. 

Mejlcan  and  SpaniBh- 
KlUplno  currency. 

Pfovinelal. 

Municipal, 

Provincial. 

Municipal. 

BaJanoe  J  iily ,  1905 

F35  747  02 

f 7,248. 16 

126!  00 

2M-6D 
2,004.00 

S,m.sa 

e,  185. 41 

InsulttE  refund  intBrnaJ  revenue, 

'^isE'""""""""-' 

293.50 
2,094.00 

20, 046.' 21 

InsulHr  refund  Internal  Tevenue, 

34,705-67 
13,770-27 

i^moo 

16,716.03 

^"ass- 

Sales  ol  eatray  anlmils,  ^it  No. 

'moo 

07,732.84 

174,118.59 

UlscelLaneoua  receipts: 

22.2SS.50 
7,021.50 

21,07432 

30,436.39 

133,916.26 

202,441.06 

Expenditures: 

ProvlBelal  funds- 

31,394.81 

1,229.67 
11, 290. £9 
24,955.47 
15,987.00 

1,126.30 

CoMtrurtlon  and  le^r  of  public 

S5,fl92.34 

I8S,189.»S 

Hepajments  of  loans  to  ineiilar  "gov- 

11,635.53 

! 

11,635.53 

188,188,95 

36,288.38 

14,251.11 

133,916.25 

202.441.06 

1 

y  Google 


BEPORT   OS   THE   AUBITOE. 

THE  PROVINCE  OF  BENQUET. 


FhiiippLns 

■urgency. 

Filipino  curtency- 

Provincial. 

Municipal, 

Ptovinclal. 

Uunli^pal, 

DEBITS. 

rfiOMlO 

r 819. 86 

-s-s.™,., 

Z39'.00 
2,041.  TO 

i 

FeealTiistio^  oftJioi^WE,  set  No. 

! 

PrortadaJ  portioii  of  joint  priiVinrtal- 

InBulai  rafimd  interiid  reWnue, 

762,01 

4,136,00 
7,50 

Township    and     BOttlsment— insular 

2,3(».S9 

9,394.88 

5,575,01 

*S^ool-bo8dlng    fund,    act    No. 

1,226,93 

21,618.78 

3fl,057.76 

6,194.86 

Expenditures: 

Provincial  tund- 

12,985.74 

<, 787:20 
fl,782.72 

'3»0.1l 

Conatrnotlon  and  repair  of  pubUo 

26,183,19 

MiBCoUanepus  credits:  Payments  to  mu- 

6,118.8« 

6,119,86 

8,871.57 

76,00 

36.057.76 

6,194.88 

OF  BOHOL, 


»"■'■■ 

rs,153.86 

1-14  974  52 

Pfs.3fl,S«.27 

4, 087!  88 
16;200,<4 

22.889.  IB 

Insular  refund  of  intern^  revenue, 

8otNo.iito :. 

y  Google 


260  BBPOET  OF   THE   PHILIPPINE   COMMISSION. 

THE  PROVINCE  or  B OH OL— Continued. 


Philippine 

ur^n^. 

Meilcaji  and  Spanlali- 
Filipino  currency. 

Provincial. 

Municipal. 

Provincial. 

Municipal. 

RflvenueB— Conti  lued . 

Munloipal  portton  of  Joint  provineial- 
muiucjpfll — 

n, 029.00 

26; 499:00 

4,933.59 

4;460!si 

867.52 

5,395.50 

4.00 

Insular  ratund  ol  interiuj  rev- 

Sula     of     estray     anltnalB,     act 

rofl.soi.w 

121,116.37 

Payments  to  province-^ 

3,259.29 
12,000.00 

6,000.00 

18,383.71 

48,376144 

4,345.67 

Pt9. 32,374.46 

88,229.23 

1,145.67 

32,374.46 

187,181.26 

140,435.66 

62,720.73 

Eipraditures-     '"'^'"''^■ 
ProTlndai  funds- 

29  005.91 

«7!e4 

11  539,03 

Construction  and  repair  of  public 

46  568.49 

PaynS'w  munidSdltite 

""■:". 

62,458.53 

m,  743. 26 

42  371.88 

127,743.25 

62,468.63 

"8  243.88 

12,892.31 

262.20 

1.7  184.25 

>40,435.56 

62,720.73 

THE  PROVINCE  0 


All  provincial— 

Jleglstry  of  property 

Mining  fees 

Provincial  portion  ot  joint  provincia 
munlirtpal— 

Industrial 

Cedulaa,  act  No.  83 

Cart 

load,  geneml 


,  Google 


HEPOBT   OP   THE   AUDITOR. 
THE  PROVINCE  OF  BULACAN— Continuft 


261 


Phillppi™ 

„„„„. 

Mexican  and  Spanish- 
Filipino  currency. 

Pfovlncial. 

Munloipai, 

Provinolal- 

Municipal. 

DEBITS— COE  tinned. 

Revenuea-Conttnued. 

Provincial  portion  ol  Joint  pro vinoial- 
munloipal— Continued . 

29;  287: 00 
14,059, « 

Insular  refund  internal  revenoe, 

Municipal  pOTtlon  ol  Joint  provincial- 

riss,06 

„,ll 

30,102.46 
42;387:WI 

lit 

974.30 

All  municipal— 

Sales  of  estray  animate,  act  No. 

28.19 

64,402.33 

143,476.76 

Payments  to  province—. 

Insular  approprlaUona  In  Ueu  ot 

34,742.76 

»,.„.. 

"Ssri'.'N'Stf-?'™"' 

P(a,  27,091,43 

Total  nHsceilaneoiiH  receipts 

61.918.19 

38,120,10 

27,091.43 

183,816.89 

187,695,65 

27,299,87 

4sees.i8 

i'ii 

Construetlon  and  n?piur  <t  puhln 

!fl,r9 

132  820.13 

28,79 

Miscellaneous  credits 

20  839.25 

22,349,55 

173,410,24 

20  839.35 

173,410,24 

23,349,55 

29  157.51 

14.236,41 

6,021.53 

183  816,89 

187.896,65 

27.299.S7 

THE  PROVINCE  0 


f 14,  751.34 

FS,  122,08 

Pfs,  26, 478,87 

2!  09 
37.35 

y  Google 
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BEPOHT  OP   THE   PHILIPPINE   COMMISSION. 


THE  PROVINCE  OF  CAOAYAN-Continiied. 


urronoy. 

Mexican  and  SpanlBh- 
Fllipino  currency. 

Provincial. 

UunMpal. 

ProTinciftl. 

Municipal. 

DBBira-contlBuea. 

BBvenues— ConU  nued . 

ProTloeial  portion  o(  Joint  provlnolsl- 

F- 128, SO 

jjll 

10,MI1.2S 

ri2S,40 
8,351,20 

'III 

756.75 

losuliir  reJond  mternal-rsvBiiue, 

Soles  of  astray  animals,  act  No. 

Xon-Chrlstlao    Inhabitants  -  ineuUr 

i,  357. 01 

1 

56,203,16 

139,042.84 

iM^r  Miprt^riatlj^  In  lieu  o( 

11,356,17 
8,000,00 

34^  299,  OB 

21,430,76 

Prortnolal  b&ng  i^,  aM  n"" 

Ffs,17,582,93 

83.664,26 

21,430.76 

17,582.93 

1M,(J08,T5 

186,495  88 

44,061,00 

^iovinolfll  luada- 

32,56S.31 

1 

Constnictlon  anil  repair  of  public 

88,687,78 

Miscellaneous  credits: 

14,298.15 

4'  -m,' 

154,439-23 

14,2BS,15 

154,439.23 

42,298,52 

73,622.82 

12,058,45 

1,763,38 

154,608.75 

188, 485.68 

44,061.90 

y  Google 


EBPOBT   OP   THE   AUDITOB. 
THE  PROVINCE  OF  CAPIZ. 


Philipplne 

urrc,.y. 

McjiicHQaudSpaniBh- 
Fliiplno  currency. 

Provincial. 

Municipal. 

Provincial. 

rn,377,a) 

All  nrovliidal— 

7,25 

10,»3S  59 
5:169.26 
20,900.50 

Insular  refund  Interna!  revenue. 

»3i 

20:900150 
30,888,20 

^217.00 
10,375.27 
2,818.55 

1,277,  M 

1,0«,2S 

InBUlar  rebinil  Internal  leveDUe, 

All  munii^al— 

Sales  of  estray  anlmalB,  act  No. 

382.38 

i 

68,588.48 

98,603.74 

Uiacellaneous  i«(«lpts: 

Payments  to  provlnce-^nsolar  ap- 
MDpriatlons  In  lieu  oi  land  taa,  act 

8,331.30 

76.92 
1,7S0,9S 

,.,»« 

! 

Total  miscellaneous  receipts 

10,277.15  ■        14,944.00 

2.142.33 

4,854-94 

83,313.41 

118,998.80 

2,368.51 

28,381,82 

iis 

197.00 

Construction  and  rep^r  of  public 

Congreasional  reilel  funcla— roads  and 

50,458.30 

1,647,92 

3,680,67 
102,795.71 

2,316  21 

15,000.00 

Payment  to  Romlilon  Province,  erro- 

1.14 

16,849.06 

108,377.62 

2,316.21 

18,236.05 

12,821.28 

83,343,41  1      118,998,80 

,  Google 


264  EEPORT   OP   THE   fHILIPPINE   COMMISSION. 

THE  PBOVINOE  OF  CAVITE. 


Philippine  currencj. 

Meilcan  an 
Filipino  c 

rrency. 

Provindal- 

Munieipal. 

I'rovinelal. 

Municipal. 

raa  966.19 

rs,96e.98 

KevenUBs: 

691.67 

6,24;.  m 

n;  248. 00 
■8,6B6.3fi 

ProvlEoiaJ  portion  of  joint  provlniflal 

InBulw  refund  internal  revenue, 

Municipal  portion  of  joint  provincial- 

20:  IS 
12,49176 
17,249,00 

18,160  26 
36,77fL50 

li 

28  83 

Insular  refund  Internal  revenue. 

AU  mjinlMpal— 

36,03s.  2i 

128,479,20 

""c^ajSiSr,™! 

2t),ooaoo 

19,352.00 

24,781.69 

Pfa,  5,938.17 

Aid  munlBlpal  schools,  Coagnaai6i^i 

13,877.68 

46,934.72 

38,659,37 

5,936.17 

139, 929. 4B 

171,105  55 

5,953.17 

CREniTB. 

Eipenditures: 

30,452.37 

io;e29.59 

16, 14ft  92 

22^678.  53 
i; 401, 19 

CooBtrucUon  and  repMr  o(  public 

iDdang-Naic  road,  act  No.  1327. . . . 
Construction  and  repair  ol  public 

101,238.38 

Mlacellaneoas  credits: 

4,565.31 

5,985.17 

IBS,  47a.  91 

33S.48 

4,903.79 

168,472.91 

5,93&17 

33,787.28 

12,632.04 

139,929.45 

171,105  55 

5,935.17 

,  Google 


EEPOBT   OF   THE   AUDITOIl. 

THE  PROVINCE  OF  CEBU. 


Philippine 

„„„,, 

Meiiean  and  SpanlBh- 

Provincial- 

Munleipiil. 

Provincial. 

Munloipal. 

no?,  838. 00 

F21, 118.25 

87,573.67 

223.74 

25e:96 

18,751.34 
88,035.34 

lii 

4,711.91 
302.50 

Insular  refund  latemitl  revenne. 

128,103.01 

250,9Sa.98 

Paymenta  to  provlnGe— 

0,836.01 
H  022. 74 
25,000,00 

as,  84 

24,910.83 

9,234  63 
18,699.72 

PfB,32,aS4.13 

79,017. 41 
314,959. 48 

27,934,40 

32,384.12 

300,051,63 

32,384.12 

CBSDITS. 

ProMMlal  funds- 

6,40S.7S 
Bi;6E8.4B 

«;S8L63 

149. 6B 

130,637. 78 

24,910.84 
19;83(I."(W' 

32,384.12 

267,706.32 

45,192.34 

267,706.33 

32,38413 

139,229.38 

32,345,31 

314,959.48 

300,051.63 

32,384.12 

y  Google 


BEPOBT  OF   THE   PHILIPPINE   COMMISSION. 
THE  PROVINCE  OF  I  LOCOS  NOBTE. 


rhlllpplne 

currency. 

Mexlean  ajid  Spanlah- 

Provincial. 

Municipal. 

Provlnclal. 

UuDlolpal, 

r2S,16l.45 

f8,m03 

20,153. 00 
S.533.79 

4».oa 

14,253,' 60 

23,707.60 

171944.00 
13,706,80 

iItis,  « 

1;  132!  50 
140:00 

iDsiilar  TeFund  lotemai  r«vflniie. 

AU  inunjolpal— 

Sales  ot  estiay  anUnala,  act  No. 

Ovnwrsbip  and  transfer  ol  cattle. . 
InaulBr  refund  Internal  revanne. 

moo 

11,460,64 

86,685.36 

yrtoUgna  In  lieu  of  land  tai,  aflt^No. 

B,S42.2r 
B44:05 

..m» 

P.b„econtrit,utlona,ehoolb„„..ng, 

f^irr^i:h^AX's^i^&'""'' 

8,012,« 

8,123,00 

74,624.51 

114,201,44 

Eip«Ddltures: 

30,518.81 

1,042.93 
9,7«».26 

2;  too!  88 

Cmiatruotion  and  repair  oJ  public 

1 

Construction  and  repair  ol  public 

1 

54,868,74 

105,419,30 

; 

105;  419,  30 

10,754,80 

8,782,14 

74,824.54 

114,201,44 

,  Google 


REPORT   OP   THE   AUDITOR. 

THE  PROVINCE  OF  ILOCOS  SUR. 


Philippine 

„»„,. 

Mexican  and  SpanlBh- 
Fillplno  currency. 

Provincial. 

Municipal. 

ProvlnclBl. 

Municipal. 

r3L,lSS.E6 

riO,808.SS 

P(9.173.98 

PtB.S.,05 

"mi  provlndal- 

'117! 00 

Provincial  portion  of  Jotat  provlnclal- 

599.00 

9,232.77 
28,825.00 

16,468.40 

Inaular  refund  Internal  revenue, 

Uuniolpal  portlrai  ot  Joint  prorlnclal- 

699.00 
7,782.4» 
36,874.79 
28.047.00 

29, 286.99 

4,140.14 

6,913.86 
5,481.00 

264.26 
150.00 
61.00 

Ail  munidpal- 

Saleg  ol  estrar  animals,  ««t  No. 

"-astirKs;':. 

2,B34.»2 

Insular  refund  Intentat  revenue. 

88,380.55 

173, 750. 4S 

20.  M 

Miscellaneous  recelptST 

Payments  to  proTlnce— . 

Insular  approprlatiooe  In  lieu  ot 

3,000-00 
6,000.00 
1,731.S2 

111-03 

28,991.28 

"^^^Xu^^^-^ASi'^r^"' 

32,880.81 

13.46 

7S,»32,45  1       29,004-71 

32,880.81 

183,487-56 

213,664.12  1            33,075.14 

K^lwBdltures:^^^"'^' 

38,682.08 

Construction  and  repair  ot  public 

Scboo]  brings  tuud,  act  No.  im... 
Construetlon  and  repair  ol  pubUc 

96,790.37 

HisMllaneous  credits - 

26,291.75 

81,310.80 

199,726.28 

y  Google 


268  REPORT   OF   THE   PHILIPPINE   C0MMIS8I0IT. 

THE  PROVINCE  OF  ILOCOS  8UE— Continued. 


Phillpidne 

urrenoy. 

Filipino  0 

Spaniah- 

ProvJnciH]. 

Municipal. 

ProvlnclHl. 

Munldpal. 

CBEDiTa— con  0  nued. 

MIsoellaneous  oredtts— Continued. 

Rflpayment  of  loans  to  InBHlsr  gov- 

r-6, 666.87 
6,OUO.0O 

Aniount  unapportioned  iDternai  rev- 

r 1,731. 82 

1 

56.47 

1 

201,813.27 

Pf8.31,310.S0 

49, 682. 30 

i2,oso.e5 

1,764,34 

183,487.56 

213,564,12 

33,075.14 

THE  PROVINCE  OF  ILOILO. 


■— ■■ 

rT4  150  64 

rii,7ei,3i 

PIa.9,5n.3.'i 

AU  provincial - 

1,113.09 
35.90 

169!  06 
47;87i;50 

Insular  refund  internal  revenue. 

1 

Uunlclpat  portion  of  Joint  piovincial- 

38,m76 

54,822.34 

5,064.98 
13,462.78 

111 

10,212.00 
5,314,95 

^"'"Vn  "i^"'  '"""""'  "™'""' 

*"as^ :::::: 

Sales  of  erttay  amimaiB,  act  Ko. 

Non-ChrlBlian     inhabltanta-lnaular 

433,47 

124, 694.  m 

270,314.09 

Ulscellaneous  receipts: 

Payments  to  province— 

27,l»4.aO 
32,000.00 
21,086.70 

7,707:45 

26,469.43 

School  bladings  fund,   act  No. 

87,44 

3,390,81 

88,755.15 

25,556.87 

3,390.81 

287.599.98 

313,662.27 

12,902.16 

y  Google 


BEPOET   OF   THE   AUDITOE. 

THE  PROVINCE  OF  IL O I LO— Continued. 


Flll^no" 

SpajilBh.- 

Provincial. 

Uunlclpiil. 

Provlncl:il. 

Munioipal. 

5-55,057.71 

Ss|35l!21 
8,223.20 

Pis.  376.41 

Coast  ruetlDn  and  repair  of  public 

School  bmfdinga  fund,  Mt  No.  1275.... 
Congreesionai  relift  (iindB— roads  and 

172,837.11 

376.41 

UlscellaneouB  i  reditE : 

Emhaneeaofcurrentj.., 

2,e08.29 

9,894.51 

2,608.29 

301,403,66 

9,SM.51 

112,154,58 

12,258.51 

2,631.24 

287.599.«8 

313,662.27 

12,902.16 

THF.  PROVINCE  OP  rSABELA. 

( 

P(S.7,S94.5S 

loioo 

11.72 

160.00 

12,859.70 

6,444.75 

li;704.S0 

4,533.78 

Inauiar  teftmd  Internal  revenue, 

municipal— 

11.73 

160,00 

25,808.77 

11,704,50 

87.00 
10,812,00 
3,876.77 
i; 849, 15 

467.60 

"^ No'nS''  int""'^  rerenue, 

All  municipal— 

Sales  of  ostmj  anlniRls   act  Na 

Non  Omstian     Inhahitimts- insular 

889.78 

36,617.73 

69,965.51 

Miscellaneous  receipts 

Payments  to  province— 

3,932.34 
10,000.00 

3,876.26 

6,240.12 

Scliooi  bulldittgfund  act  No  1275. 
Public  contributions  school  building 

Enchangci  n(  currency 

9,832.24 

Total  mlaceilRjieous  rectipts 

29,223.01 

5,240.12 

9,832.24 

86,288.64 

„,,„.„ 

17,726.82 

y  Google 


REPORT   OF   THE   PHILIPPINE   C0MMI8SI0H. 

THE  PBOVINCE  OF  ISABELA—Conanoed. 


FhlUpplne 

„„..,. 

Heiloan  and  Spanlah- 
Fillplno  currencj. 

ProvJodal. 

MllDJclpa!. 

Provinciai, 

Montalpal, 

Provinolai  funds— 

'"liil 

30,667.68 

7,563.19 

Pla,  14,081.34 

T7i,m-T0 

7,663,  IB 

71,300,70 

14,081,34 

28,067,77 

3,576.43 

3,645,4S 

66,283.64 

77,877,13 

17,728,82 

THE  PROVINCE  OP  LAQUNA, 


„..,.. 

P- 75, 067, 27 

T-B927  76 

Pis.  8,664,60 

S^tKiatry^property 
Rental  nl  provmeial  property 

409.84 
4:61 

91*00 

389.30 

25,093.93 

12  548,77 

20,684,00 

,61 

PfoYineial  portion  ol  Joint  pcovliicial- 

SJSjk" 

InaDlai  refund  Internal  nvenuf 

Municipftl  portion  ol  Joint  provlndaa 

20,684,00 
20,012,29 

Ss 

6,424,21 
274.60 

Insular  refund  intemul  revenue, 

Sales  of  estray  anim^le,  act  No, 

66,765.32 

162,994,00 

,61 

PaymentB  to  proTinee-liisular  ap- 

44,B»-8' 
18,6<8!7a 

69,994,65 

Sales  of  rice,  Congressionflj  rellrf 

17,119.76 

63,614.40 

69,894.55 

17,119,76 

206,335.99 

222,816,30 

2B,684,!I6 

y  Google 
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Phtlipplna  currency. 

Uunlclpal. 

Provinclal- 

Municipal. 

Provincial  f  undfr- 

«0-90 
JW,66 

(.onatnictlon  and  repair  of  public 

Contingent  expenses 
CongresBiinal    reflef    iundB— Contln 

93  330.B5 

Eichttnge  of  cunency 

13  1H,31 

m'ii 

Pfe.  23.928,20 

?-207,85S,M 

13  758.46 

307,855,6s 

BaliincoJuneSO,  1906 

98,2*7.59 

15,160.75 

1,766.76 

— 

205,338.99 

322,816,30 

25,6S4,96 

THE  PROVINCE  OF  LEPANTO-BONTOC, 

Balance  July  1, 1905 

f  5,058.00 

r 4,380. 12 

PlB.  119.70 

AU  proviiicifcl— 

78.00 
50.00 

7,S7i:00 

6,727.50 

FeBBjusticB  ol™ace,  act  No.  1398 . 

P^^^rtlonCiobtprovineia,- 
CedidaS,  act  No.  1189 

^"St  No'^LlS^  internal  revenue, 

Municipal  porUon  ot  joint  provincisl 

6.727.60 

2.437.30 

133.75 
3. 445.  OS 

ii 

400.00 
7.00 

iDBulBt  refund  tatemal  revenue 

■'saS.-'^ii'fMs 

Total  revenoBB 

28  1B0  49 

17,933.03 

Payments  to  province— general  pro- 
vincial purpoeeB  aft  N<   1418 

-761  13 

4,402.37 

37.7M.6S 

4.402.27 

70,964.14 

22,312.15 

4,621.97 

Eipw^dltures: 

35,B66.B6 

3,339.67 
8,060.72 
10,6fia.8S 

Construction  and  repair  of  public 

47,507.73 

,  Google 


272  EEPOKT   OF   THE   PHILIPPINE   COMMISSION. 

THE  PROVINCE  OF   LEPANTO-BONTOC— Continued, 


Phiiippine 

^rrenc. 

riup]"''c 

Spaniali 
rrcncy 

Provincial. 

Municipal 

Pro  InclHl 

Municipal 

CBEDITB— con  tlQUSd. 

MiBceilanaouB  oreditB; 

„,„.» 

"r-ihm  4 
s  14  e> 

Pf8  3  5e9  4 

Amount  iinftpporUonedtnWnialrevB-  , 

Total  mlBcell^eous  credits 

3,3M.29 

21134  28 

%6S9  47 

20,070,12 

1.7-« 

932  50 

70,964.14 

22,312,13 

4,521-97 

THE  PROVINCE  0 


...™. 

F20,«ft3,48 

riB,«82.27 

^™IlTr^rinci8l- 

3,879!  71 

£.ss 

2!;,006.M 

Prnvinciai  pcrtiou  of  Joint  provlneiai- 

Inaular  rehuid  intereal  PBVenue, 

Uunloipal  portion  oJ  joint  provincial- 

«ti;75 
52,374,90 

slmoo 

III 
i;5io,oo 

'"^'tKo'S'^  ^^""^  revenue, 

All  mimii^I— 

99,730,42 

204,.mfl5 

MiBCelianeoaa  reraipta: 

PajTuenta,  to  pro  Ihm  —  InBular  ap- 
proprlatione  in  lieu  of  iand  tax  act 

■!;?ia 

25,71fl.03 

Eichangee  ol  currency 

22,894,66 

36,716.03 

5,436.04 

!43,28S..'i9 

2S0,17a9S 

6,436,04 

Expendlturea: 

Provincial  funds— 

56,612.74 
3,958.05 

^SZT"""""' 

97,843.80 

y  Google 


REPORT   OF   THE  AUDITOR- 
PROVINCE  OF  LEYTE— Continued, 


Philippine  currency. 

Mexican  snU  SpaniaS- 
Flllpino  currency. 

Provincial, 

Munidpal- 

Provincial, 

Milnidpal. 

tBEDirB-eontliiued. 

r  4,203,80 

PU,  1,665, 64 

r  228,074, 9B 

223,074,96 

4,fl55,64 

41,241.13 

22,103,S9 

790,40 

i«,mso 

250,17S.D6  ;              6,436,04 

THE  PR 

OVINCE  OF  MASBATE, 

Balanee  July  1,1905 

r7,203.  67 

pmoe 

RevenueB: 

90  DO 
,01 

29,00 
464  4S 
464,37 
491,00 

975,18 

':            \ 

Frovinofai  portion  of  joint  provlneiid- 

Ineular  rsfund  internal  revenue. 

'm'-oo 

774. 3S 
2,848.00 

lO&OO 

Licenses,  ect  No.  1189 

Total  revenues 

2,633.84 

8,3eL09 



—  - 

Payment  to  province— For  purooae  oJ 
repBrment  of  loans,  act  Ko.  1413. . . 

fl,0OftOO 

6,00000 

14,737.41 

9,214.75 

3,126,25 

^'^vSi  tunds- 

4,104.09 
2,378.66 

ConstructloD  and  repair  of  pubUc 
buildinKs 

Uan  and  repair  of  pablic  buildings.. 

7,404.11 

885. 5S 

8,066.  IE 

Hepayment  of  loan  to  insular  govern- 

B.ooaoo 

■'ssa«!«s"K..':'°T'T 

1,148.73 

1,125.25 

7,273,30 

0,31175 

1.125.25 

14,737-41 

8,214, 75 

1,^25 

January  1,   1906,   the  province  of  Maabate  waa  combined  with  the  province  of 
Soraogon  under  the  provisions  of  act  No,  1413. 
WAB 1906— VOL  9 18 


y  Google 
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BEPOBT   OP   THE   PHILIPPINE   COMMISSION. 
THE  PROVINCE  OF  MINDORO. 


Phillpptno 

currency. 

Mexican  and  SpaniBh- 
Fllipino  currency. 

ProvincUI. 

MunicipuJ. 

Proiincia], 

Municipal. 

f  8, 56104 

r7.fi02.60 

17.00 

m.e3 

W.20 

16, 32a  00 

3,547,59 

Fees,  jSrtlce  ol  the  peace,  act  No. 

Insular  refund  internal  revenue, 

Municipal  portion  o(  Joint  provincial- 

5, 16ft  50 

2,642, 3» 

2,390  75 
10,805.00 

1)717. 11 

3;moo 

522.00 

'•s%,"!s.'°'r"  "'""■ 

2,8S7.S8 

27,407.20 

37,016,50 

Miscellaneous  iwslpts: 

6.000.00 

41, 701).  CO 
1,OOU.OO 

Conatroetton  of  piers  fund,  act 

53,698.68 

87,660.92 

14,618.10 

Bjtpendlture" 

26  o:»,  X7 
3  000.00 

16  126.32 
49flS.UB 

Contingent  expenses 

Conatruotion  of  picre  fund    act  No 

tlon  and  r<palr  of  public  bnildmg- 

6    913.81 

MiseellaneouB  credits 

44,456.36 

All   provincial— Deposit    in    insular 
fled  ttS  miBcellanoous  provincial  rev 

3  461. 60 

44.456,35 

26  294,51 

161,76 

87  669,92 

44,618-10 

y  Google 
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THE  PROVINCE  OF  M18AM1S. 
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Pl5lJipplne 

urrency. 

Mexican  and  Spanial,- 
Fllipino  currency. 

Provincial. 

Provincial. 

Municipal. 

F25,117.48 

no,  761. 71 

AUprovlncla- 

38-00 

8,274:39 
5,798.63 

Provliiolal  portion  o(  Joint  provinciid- 

Pfa.1.12 

iDBUlar  ratimd  Intemid  revenue, 

Municipal  portion  ot  lolnt  provlnoim- 

320.20 
16,648.79 
16,391.00 

19,896.46 

7^  906  37 
7,232.67 

iZ.S 

103.37 
030.00 
167.50 

*"?£«- 

*!ri,°'.".'r.".'""»-  "*  "'■ 

Non-Chriatian    InhaWtants-Insiiar 

2,103.06 

87,267,01 

85,518.90 

1.12 

propriatione  In  lisu  of  iand  taa,  act 

7.075.82 
l,6a!.« 

2caoa 

815.30 

9,432.28 

Sales  of  rice,  Cozwieasionia  rellel 

6,838.98 

9,4M.10 

9,432.28 

6,838-38 

n,878.ie 

105.702.89 

6, 84ft  10 

0, 43ft  as 

23,884.  «S 
5,222.80 

i2;mi4 

63.00 
990.32 

Conatruotion  and  repair  ot  public 

43,!B6U 

5,802.30 

409,72 

98,096,32 

6,802.30 

90,096,32 

409.72 

Balancs  June  30, 1906 

22,390.12 

9,607.57 

71,878.59 

106,702.89 

6,840.10 

yGoogle 


276  BEPOBT   OF   THE   PHILIPPINE   COMMISSIOH". 

THE  PROVINCE  OF  UORO  AND  THE  FIVE  DISTRICTS. 


Phlllppino 

urrency. 

''ss;L".;xr- 

Municipal.  ■ 

Provincial. 

Uunldpsl, 

r  413,689, 01 

ri,ooa40 

Pfa.761, 33 

AU  provincial— 

46,036!  BO 
3,808,34 

3^376!  00 
1,309.00 

2,060!21 
324,089.46 

Balea  prodoote  Ban  Ramon  farm. 

AU  mnnidpal— 

8,331.00 
15,317. 73 

2^025.00 
2,06L5» 

516, 485.' sa 

106,342.86 

Foreatry  relundB  due  monicipallUes 

2,410.26 

7,231.26 

8,608.88 

S37  406.72 

108,855.61 

8,608.88 
8,37121 

"— ■ 

ProTlndal  funda— 

SalBdu    pcovinoial   official   and 

M  8*3. 13 

^23m57 
176  639.61 

'■assT'"-"'"'"''" 

ConeregBlonaT  relief  funds—roads  and 
bSdges 

793  017.80 

2  4IB.2S 

0,343.01 

BrroneouBlT(  barged  proTlndal 

108,076.81 

9  118.36 

108,076,81 

9,343.01 

135,27a  47 

1,778.70 

27.20 

937,406.72 

100,856,61 

8,370.21 

y  Google 


RBPOBT   OF   THE   AUDITOE. 

THE  PROVINCE  OF  NUEVA  ECU  A. 


Philippine  currency. 

MenlcanandSpaniBh- 
FiUplno  currency. 

Provincial. 

Muuiclpai. 

Provincial, 

r25,33a42 

P3,«18.27 

Bevenues: 

AU  DTovlnolftl— 

304.60 

a  10 

23.00 

g'463.S2 
4,232.10 
10,673.00 

InaiUar  relund  Internal  revenue. 

"ZSfX"'— "-••"""*'- 

12;«m:76 
16,573,00 

17,949.01 

2,579.90 
3;22&60 

2,839.00 

«.50 

Inenlai  relimd  IntoniftI  Tevenue, 

"sssff- 

■*ia7"';"».'"'™''"»°' 

Non-ChriBtlan     inhaDitantB— insular 

116.14 

40,973.49 

SO,ff73.19 

^^^^ 

15,874.98 
8,000,00 

2,000.00 

27,2Sa.S2 

16,073, m  1            1,835,40 

93,800.73 

24,134.63 

2!  019!  78 
1,164,60 

Construction  and  repair  ol  public 
buildings 

CoQBtraction  and  repair  of  publii 

62,305,70 

':*":**. 

1.836,40 

93,202,02 

1,411,84 

93,202,02 

1,835.40 

Balance  June  30, 1906 

29,873.10 

7,463,34 

93,590.73 

100,665,36 

1,836,40 

yGoogle 


278  HEPORT   OF   THE   PHILIPPINE   COMMISSION. 

THE  PROVINCE  OF  NUEVA  VIKCAYA, 


Philippine 

^rren^. 

Filipino  currency. 

ProvlnoUU. 

Municipal. 

Frovlntdal. 

Municipal. 

fe,039.32 

r4.W4.87 

Pf8  5181 

"  "'ia"£'i..»<,  iw 

614    fl 

1 

Fees  iuatJce  oC  the  peace 
ProTlnrial  portion  of  joint  pri  vlnrml 

""fflV^No  13« 

StunliSpftl  portion  of  joint  provincial 

1  m.M 
63fi-33 

le^oo 

696.75 
1466.89 

Insular  retunii  intamal  revenue 

*"SiS«- 

23.468.41 

9,153.02 

MlscBUanwusrMeiptB: 

'""'^JjatSSdtaeafVil  attNo  12-5 

1    50000 

413.30 

22  2as  le 

413.30 

-il    7"8H 

13  iwae 

465.21 

■provincial  tundfl- 

CoDstmctlon  and  repair  of  public 

3,036.30 

'S9i:45 
S,S18.50 

'ssjw™^:'*'?'"^"*. 

40.263.70 

317.M 

465.21 

io.  237.33 

317.90 

10.237,33 

48S.21 

11,191.29 

2.960.36 

51.772.89 

13,197,69 

465.21 

y  Google 


REPOHT  OF  The  auditor. 

THE  PROVINCE  Or  OCCIDENTAL  NEGROS. 


™„ 

MeiicanandSpaniali- 
Flllplno  ourreney- 

Provinclftl- 

Munloipal- 

Provlocial. 

Municipal. 

f 59,888. 57 

r2l,772.96 

Pfa.  563.73 

AU  provincial— 

an'.w) 

382: 19 
1,777.22 
20,037. 83 

asgss 

Munldral  portion  oJ  joint  ptovtoclaJ- 

1,777.  07 

4i;232:oo 

4,319. 14 
18,75400 
20  960.81 
4,120.06 
3,513.10 

Inaular  refund  Intern^  revenue, 

466.  S6 

104,407.63 

181,863.06 

Paynienta  to  provlnoe— 

Insular  Sippropriatione  in  lieu  of 

26,006.16 
8,000.00 

6,394.35 
541.1(6 

2;  454:  33 

3186408 

1,010. 93 

41.432.99 

31,864.08 

1,040.93 

208,739.19 

235,500.08 

4,604  66 

"^"SS'"""." 

25B.52 

43^840: 61 
50.00 

1,612.68 
199.86 
1,989.82 

Construction  and  repair  of  public 

7.00 

Cocstruotlon  and  repair  oI  puDlIc 

l(,i,009.52 

MlacellaneouB  oredttaT 

3,108.30 

..mm 

y  Google 


280  SEPOaT   OF   THE   PHILIPPINE   COMMISSION. 

[,  NEGR08— Coatlnaed. 


al  miscellaneous  ciedlta . 
uneSO.iBOS 


THE  PROVINCE  OF  ORIENTAI, 


-■-■ 

21  310  47 

11  352  86 

ai,486.97 

^'aII  provincial— 

"if. 

770.00 

ffi.  SO 

11,668  02 
5,784  63 
22,015  50 

.16 

□sular  refund  Interaal  revenue, 

42!  60 
22!  015  SO 
26,45t6» 

i'mw 

1;  68009 
fi[70D!  00 

nioo 

AUmUQiclpal- 

Sales  ot  eatiftyaniniaiB,  act  No. 

Non-Chrlstlan    inhabltatits-Iiisular 

1,679.86 

68,406.82 

90,708,34 

P&yments  to  pFovlnce— 

Insular  appropriation  in  lieu  of 

m;oo(i:oo 

501.79 

10,512. 2S 

Loan  to  province,  act  No.  inis 

21,231.90 

Sales  of  galvanlTEd  iron,  (inBrBsfilonftl 

67,787,38 

10,612.28 

21,221.90 

151,610,67 

112,671.18 

41,709.08 

CEEDITS. 

"^vlndal'  funds- 

S9,6S8.4S 

4,096.78 
7,042.03 
12,237. 17 

ConstriKtlon  and  repair  of  public 

Contingent  eipenses 

y  Google 


RBPOHT   OF   THE   AUDITOB. 
THE  PROVINCE  OF  ORIENTAL  NEOROS-Contii 


Philippine 

urrency. 

Meiicsn  and  Spanish- 
Filipino  currency. 

Provincial. 

Municipal. 

Provincial. 

UnnlclpaJ. 

ExpendL  tvitS"— Continued 

r366.66 

'•IS 

""SSS.""""'"""" 

56,801.41 

18,324.48 

Pfa- 41,709.03 

ri02,«l4.O0 

lfl,324.4S 

102,904.00 

41,709.03 

78,384.78 

9,667.48 

151.M0.«7 

112,671.48 

41,709.03 

THE  PROVINCE  OF  P 

ALAWAN. 

4  665.81 

3,874.70 

Revenues: 

All  provlnotal— 

67.43 
2,809-00 

Provlndal  portion  otiolnl  jiforfndal- 

1 

Inaular  rafunil  Intemftl  revenue, 

728.56 

992.79 

1,944.21 
14.00 

Insular  refund  Interiiftl  revenue. 

Insular  refund  Internal  revenue, 

loioo 

7,946,87 

16,67a  « 

SchooL  bufldings  fund,  act  No.  12T6. 
act  No.  1381 

4,000.00 

12,500.00 
1, 680.00 
9,000.00 

General  provineial  purpose,  act 

1,3*3-74 

48,7S7.7S 

1,363-74 

61,309,43 

20,553.14 

1,363.74 

y  Google 


REPORT   OF   THE   PHILIPPINE   COMMISSION. 


THE  PROVIN 

CE  OF  PALA 

VAN-Contin 

ued. 

"iisisssr 

Provincial. 

Municipal. 

Provincial. 

MunicipaJ. 

Provincial  (iinda- 

3;£i 

3,000:00 

Conet ruction  and  repair  oi  public 

24,108.21 

Exchanges  of  currBticy 

1,«9.01 

Pl8. 752.66 

n6,773.84 

Repayrasnt  oJ  loans  to  Insular  govern- 

20,615,38 

443  41 

21,6«.39 

16,217.25 

762.  «5 

15,536.  K3 

4,335.89 

611. 0» 

6i,m« 

20,553.14 

1,36J,74 

THE  PROVINCE  OF  PAMFANOA. 


„.„.. 

r  114, 129.51 

ri2,047.42 

463.87 
20,088.16 

Land,  rood  and  t>ride«  fund 

Insular  refund  Internal  reyenue. 

Municipal  ponion  of  joint  proviQcial- 
mnnlclpul— 

1,720.87 

30,057.68 

1,832.35 
16,^86. 00 

Ifi 

'400:00 

""SS- 

Salea  of  estray  animals,  act  No. 

Non-Christian  Inhabitant— Insular  IB- 

74.57 

57,099.82 

121,569.25 

Payments  to  provinofs- 

12)  m  DO 

17,400.78 
1,750.00 
4,339.76 

1,115.52 

56,916.78 

purr;as£'"iTa?iS 

Repayment  ol  loans  by  munleipallties. 

He.  B,  841.60 

83,829.80 

56,916.78  1            6,641.60 

2U,»69.13 

y  Google 


REPOET   OF   THE   AUDITOR. 
THE  PROVINCE  OF  PAMPANGA-ConWnued. 


■ 

Philippine  currency , 

Mexican  and  Epanlah- 
Filipino  currency. 

Provindai- 

Munlelpal. 

I'roYlnclai. 

Municipal. 

EipanditutfiB: 

"•'Wi 

1,115.52 

ConBtroetion   and   repair   puhlic 

106,468,21 

Miscellaneous  cwdlts: 

4,339.71 

F173,152.72 

'TiKSSSS'"'  """"^ 

114.30 

4,484,01 

173,297.01 

5,641.60 

140,006. 91 

17,236.41. 

256,989.13 

190. 533. 45 

5,641.60 

THE  ITiOVINOE  O 


r9C,780.4(l 

*-S2,U8.Sfl 

Pis.  20, 480.33 

Kevenues^^^^^ 

9.354.23 
18.00 
3.50 
42,08 

2.^i.a> 

7,973.86 
13,670.74 

0  360.90 
53,013.60 

Prosinttel  portion  of  Joint  pn)rineial- 

Inautet  i^und  internal  raveniie. 

Uimlelpal  portion  of  joint  provlnclal- 
InduFt^rla! 

2,521100 
7;973  84 

69,302,95 

28;o§aoo 

15;  285!  71 
13,302.09 

Insulai  reliuid  Internal  iev«nne. 

"'SSr. 

■*;sf:''-~.*"»-:~~- 

2M.'m' 

131.873.64 

284,793.56 

PaymsntH  to  province— Insular  ftp- 

39,300, 14 

soa.oo 

60,610.26 

yGoogle 
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THE  PROVINCE  OF  PANGASINAN-Continaed. 


Philippine  outrencj. 

"raipinoeurre^"'". 

Provln.aal. 

Municipal. 

Provincial. 

Munloipttl. 

DKBIT9— continued. 
Payment  1)y  ZambaJes  Province,  bal- 

r52-J4 

-m.-^^ 

Plfl.56,337.ao 

Total  mlscellaneoua  rectapts 

102,288.47 

50,669.00  1            56,337.60 

18.88 

330,640.67 

82,817.98 

Provloclftl  luims— 

55,812.11 

Sill 

ConBtriictiun  ttnd  repair  ol  public 

25-00 

204,009.  eg 

25.00 

43,336.57 

334,  miw 

eo,iBa.97 

e66,«i 

43,S3a.  67 

334.212.49 

80,986,97 

83,004.02 

33,438.62 

1,806.01 

367,651.1, 

82,817.98 

THE  PROVINCE  OF  R 


^37  430  18 

r7,948.20 

™  11  prbvinciai— 

moo 

279.90 
14,099. 54 
6  912.25 
10,400.60 
13,640:  £6 

FroTincial  portion  ol  Joint  provincial- 

InnulBF  relund  internal  revenue, 

Muntetpal  Dorllonol  Joint  prcvlnoial- 

279175 
17,469.11 

20,158.91 

3,663. 41 
3,634.00 

ffSS 

6,589.36 
14,402,50 

46:60 

iDfiular  refimd  Inwri^  revenUB, 

^'^'Se^ 

Sales  of  ertrar  anlmiia,  krt  No. 

lefund  internal  revenue,  act  No,  IIS9. 

164.41 

Total  revenue 

66,004.35 

151,630.05 

,  Google 


REPORT   OF   THE   AUDITOK. 

THE  PHOVINCE  OF  RIZAL— COQUnuad. 


PhtllpplnecurreDcr. 

Filipino  0UiX?y. 

ProvlDClal. 

Municipal. 

Provincial. 

Municipal. 

nKBiTfl— continiiBd. 
MisCTilaneous  rcceipta: 

InsuJar  appropriations  in  lieu  of 

7,000.00 

758.  M 

S. 000. DO 
(164.71 

r27,I31.60 

School  buildings    fund,    net    No. 

Reimbursement   tiucea  deposited 

Public  eontributloDs  Bchool  buildini^ 

Pr8.«2.00 

40,128.55 

27,131.50 

«2.00 

132,361.08 

.    lS6,fl09.75 

W2.00 

Expenditures: 

'"■issi-':~. 

36,187,02 

8,00l!o8 
25  061.72 
13,637.70 

82:39 

1 

ConstmcUon  and  impair  ol  pnblla 

Conatruction  and  repair  of  pnbUo 

83,037.81 

m.w 

942.00 

■■m,im- 

Repayments  of  loans  to  insular  gov- 

6,  MO.  00 

6,721.62 

172,4!2.07 

942.  CO 

43,798.65 

14,197.88 

132,561.08 

-■"■" 

THE  PROVINCE  OF  ROMBLON. 

Balance  July  1, 1905 

f 17,964.62 

n,  446, 61 

Pk.mM 

"TSS'|"'s»5Kr''."«,- 

1,696: B2 
6,662:00 
4,186.60 

TnwilftT  nfimd  Internal  revet^uc. 

™sr"'*"~- 

13.12 
940.00 

Insular  refund  interna]  rerenue. 

Rents,  proQtB,  anil  prlTileses 

4.022.75 

y  Google 


HEPORT   OF   THE   PHILIPPINE   COMMI^ION. 
THE  PKOVINce  OP  ROMBLON-i 


Irovlnial 

MuQlclral 

PrclncW 

MunidpHl 

DEBiT'5-t  n tinned 
KKSeGUea — Con  tlnufd 

Flnte 

Liceog^  set  No  ns» 

8^63  of  c» tray  aEimala  act  No  1147 

Oirinm  certlfi™t«9  act  No  1481 

n  201  66 
U.  30 

Total  rpvenues 

1*14  117  Ob 

29  7(M  62 

'■'SSiffis.'".""'."'. 

•«i 

3,213.86 

Pis.  432.30 

Bec^vedf  rom  Capii  Province,  erro- 
neoufl  refund  ol  forestry 

1.14 

11,360.16 

3,214.00 

432.30 

43,431.84 

34,365.23 

73S.34 

EipenditureB: 

10,  MS,  80 
331,29 

"as-.^-r^".'"* 

gssSkiiiis^"" 

! 

23,436.51 

332.32 

440,34 



33,987.21 

332,32 

31,987,21 

440.34 

19,663.01 

2,378.02 

298.00 

43,431,81 

34,366.23 

738-34 

THE  PROVINCE  OF  SAMAK, 


PIS,  736.81 

ri4,264.64 

PtB  184  10 

ReRtatry  of  pronerty . .- 

1,473: 12 
276.60 

34.17 
8,581,73 

municipal— 

iQBUlar  refund  internal  revenue. 

20;497:00 

Insular  refund  internal  reveniie. 

y  Google 


REPORT   OP   THE  AUDITOB. 
THE  PROVINCE  OF  SAMAR— Coatlnue 


PUillppino 

«r™.c.. 

Fiiipiro  currency. 

rrovinelal. 

MQDlcipai. 

Provimdal. 

Munioipai. 

RevBQUeB— ConUnued . 
AU  municipal— 

r3. 767.62 
2)740!  70 

343.00 

TK.72 

82,094,87 

109, 090. 47 

1 

Mlsoellaneous  receipts: 

Payments  to  province^ 

2  000.00 
25  000.00 

la^.oo 

12,372.14 

1 
1 

Exchanges  uf  clUTenov 

PlB.  2.327,21 

JS  288.55            12,372.11 

2,327.21 

114  100.33 

135,728-25 

2,511.31 

-iSL^.^. 

100.05 

46  735!  2!) 

3SO.O0 

668.76 

1 

39.00 

c^^rfr^^'-'^^o'^'"" 

«1  552,33 

39,00 

MlBcellsnoous  credits 

1  789.29 

1  sin'co' 

2.421.78 

115,8*7.11 

Loans  to  munlcipaiitles 

1.92 

3  291.21 

115,859.03 

2,421.76 

11  250.79 

19,887.22 

50.55 

114,100.33 

135,726.25 

2,511.31 

THE  PROVINCE  C 


Keveniiest 

Re^swj  ol  property 

Reiitai  of  provlnciftl  property . 
Uining  lees 


Ulsce^ai..... 

Provincial  porUOD  ol  joint  proTln- 

Cedoiaa,  RCt  No.  S3 

Land,  general 

Land,  road  and  brl^e 

Insular  refimd  Internaj  reve- 


y  Google 


BEPOBT   OF   THE   PHILIPPINE   COMMISSION. 
THE  PROVINCE  OF  SO  R SO OON— Continued. 


Philippine 

urreney. 

Meilcftu  and  Spanish- 
Filipino  currency. 

Provincial. 

Provlnoial, 

Municipal. 

pERiTs-cintJnued 

SOTBogon— ContinuBd 

Municipal  portion  ol  joint  provin 

T      9 

ism'.aa 

-i  WS.22 

i|| 

10  693;00 

"S'^-^sfiSr""-^ 

Ownership  and  tranefer  olcat^ 

O^mn  certificatflB    act  No 

NoQ-ChrlBtlan  Inhabitants— Inau 

3000)1    'i 

lua  715,67 

Balance  BUbprovlnoe  ol  Masbate,  Jan.  1, 

1,407.75 

June  30, 1906- 
Provincial  portion  of  Joint  provln- 

117.60 

aw 

382.68 
3,22s;«l 
1,642.94 

i 

SiSiW". 

Insular  refund  internal  reve- 

Total  revenues,  subprovince 

8,763.14 

1 

Faymonta  to  provliioe— 

8<*ool"buildi'ngafund  act  No 
IngfuM 

17  97^08 
6  661  11 

,»„ 

Total     mlscellaneoUB     no^pts 

36  f34  19 

29  601B9 

June  an  leoft- 
Payments    to    provinci^In^ular 

tai  act  No  14U 

btSSf, 

suhptc  vines  of  Mnabate 

•f66ffi 

Total  debits 

116  g41  8- 

144  941  S9 

1  126  2S 

Expenditures: 

^'"'p^-riiiilairuuda- 

6,1«7:80 
13,436.30 
18,726.49 

ConBtluction    and    repair   of 

achool-bi^lngfi^Td,  act  No,  1275-. 

Total  expenditures,  Soraogon. . . 

76,174.01 

y  Google 


REPORT    OF    THE    AUDITOR, 
E  PROVINCE  OF  SO RSOGON-ContJDued. 


Philippine  currency. 

Mexican  and  Spaoleh- 
Flliplno  eurrBncy. 

Provincial. 

Municipal, 

rrovlncifll. 

Municipal. 

FrovincLiU  (urdB— 

Pl.WM.  10 

4,940.™ 

1 

Miscellaneous  credltH: 

ri22,602.B6 

1 

122,602.96 

SubprOYincB  ot  Masbate,  Jan.  1  to 
June  30,  li-OB—EichanEeBot  currency 

Pfa.  1,125. 25 

1,125.25 

30,229.25 
5,497.43 

22,438.94 

115,841,87 

144,94L8»^             1,125.25 

THE    PROVINOE   OF 

SUKIOAO. 

™- 

P22  070  73 

P  7, 366. 58 

Pfs.  1,847  36 

RevenneB: 

B2.02 

10.23 

641.00 
3,731.80 

12;  025: 00 

Insular  niftma  internal  revenue, 

Unnicipal  poition  cf  joint  provlneiai 

646.00 

..St!! 

Ineuiar  refund  internai  revenue, 

AU  munleipal— 

Non-Clitl»tlan    Inhabltanta-Xnsular 

1,07S.0I 

Total  revenues 

27  572. 10 

48,863.92 

Payments  to  ptovince— 

^'te"d'ti'''^^Nt"l4M  '"  "^''  "' 

4,111,60 

8  717M 

8cliooll)Ulldlng(uiid,actNo.  1276.. 
B«tum  seized  funds  deposited  In- 
sular treasury,  Apr.  29. 1900 

WAB 1906— VOL  9- 


y  Google 
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THE  PROVINCE  OF  SUBIOAO-I 


rhiiipptna 

arrcn... 

Mexican  and  Spanish- 
Fiiipino  currency. 

rrovlncUU. 

Manlolpal. 

Provtncial. 

D  EBirs— coQ  tinueii . 
UiBcellanBous  reraipta— Cont(nusil. 

I-l,5ai50 

Public  coDtributloiis  sc'hwil  buiiding 

Total  nilscellaneouB  receipts 

38,Sai98 

P8,J17.(iS 

1,05Sl72 

87,969.81 

64,947.13  1            2,903.07 

Proviodai  Junda— 

31 

S38.72 

3*.r*i92 

811.84 

1,057,  M 

60,178.63 

f«W.O« 

4,811.84 

00,175.63 

1,957.35 

48.515.  05 

4,771.50 

945.72 

87,96^81 

H  947.  13 

2,903.07 

THE  PROVINCE  OF  TARLAC. 


-■"■■ 

ri9  717  63 

f  3. 911.  46 

Revenues: 

•■ii 

2,517.74 
18,025.50 

Provincial  itortion  of  joint  provtncial- 

Huoicipai  portion  o(  joint  provlnclal- 

3, 36?:  03 
S,  882,84 

4,349.26 

4;907:20 

5'l62!s4 
ifflftOO 

Insuiaf  refund  internal  revenue, 

SWes  of  esttay  animals,  act  No. 

450.80 

''?Si^n''d"rte"mal°^i'iErnr^r"lJ'o' 

1M,35 

41,993.75 

94,717.39 

.02 

y  Google 


SEPORl  OP  IHE  AUDITOR. 

*HE  PROVINCE  OF  tAilLAC-Continu 


MUpplbe  currency. 

Mericanan 
Fllipltlo  c 

iimnoy. 

Provincial- 

Mnnloipul. 

ProVinciai.    1   Mutiicipal. 

UiwelisneouB  receipts; 

Payments  to  province— 

'SI 

rU,  228,21 

Pts,  7,894.48 

84.81S-63 

11,228,21 

7,694.48 

l«,62e.90 

112, 857. 0« 

7,694.50 

''"^'p^i^wss^iuld!-™ 

2,053,80 
7,728,42 
lfl,«52.(B 
6,662,75 

ConBtmctlon   and    repair  public 

60,165.18 

5.918.75 

5,092.30 

1W,2S8.17 

15,32 

6,0OJ-97 

104,238,17 

5,092.30 

81,369,45 

s,eias9 

2,602.20 

14fi,m90 

112,857,06 

7,694,50 

THE  PROVINCE  OF  TAYABAS, 

"■■"■■ 

r83,180,8B 

r36,0J2.74 

Pfs-9,175,87 

74.65 

.45 

24, 124:  M 
12.062,34 

130,71 
450,00 

48,mS7 
23,416,00 

3,463,03 
20,190,00 
14,652. 78 
13,449.66 

348,95 
130,00 

Inaolar  refund  internal  revenne. 

"??££- 

SalsB  of  esttay  ftnlmais,  act  No. 

,  Google 
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THE  PROVINCE  OF  TAYAB AS— Continued. 


Phllipplne  currency. 

Filipino  currency. 

Provincirt!. 

Municipal. 

Provincial, 

«u.iclpa.. 

DEBlTi—ooatinued. 

fm.35 

68,695,20 

F160,W0.7B 

Pj8.a45 

B4  2«  IB 

60  00 

13  776  3S 

42  41 

'ilnd'taT''^fNS*HW  n   len  o 
School  bnitding  fund  act  No  1276 
__rindiique  pJov^S^"  Mt  No  W 

Exchanges  otcnrrenc; 

M  019  32 

72  26107 

0  144  37 

Total  dehlts 

Ohmn 

276  224  60 

18  320  11 

Pf9  46.71 

,'52,726.45 

44,299.07 
8,!t03.12 

Conatmctlon  and  repair  o!  public 

'^^^^•r'^'"^"T"'^°^'.^'.. 

164,307.97 

7,m.. 

17,607.64 

244,495.51 

All  provincial  revenUB— Relund  inla- 

2>.«1 

6S410tej 

244,495.51 

17,667.64 

46.71 

30,728.09 

763.05 

"••"■" 

275,224.60 

18,320  69 

THE  PROVINCE  OF  MARINDUQUE, 


P-60,00 

50,00 

Payment  to  Tayabsa  Province,  act  No, 

50.00 

saoo 

y  Google 


REPORT   OF   THE   AUDITOE. 
THE  PKOVINCE  OF  LA  UNION. 


Philippine 

urrency. 

"l^ll^rno^-e^ur^re^"^- 

Provlnclltl. 

Uuniclpal. 

Provlnelal, 

Municipal. 

BalsDCeJuIr  1,  IMS 

r2,681.70 

r  11,315. 85 

eix  12  829  58 

Revenuea: 

All  provinelfll— 

46,70 
392.  SO 

10.00 

2.50 
160.00 

2o|70L02 
10,350,86 
15,W.50 

9,176.30 

K«elstry  ol  medica!  certificates, 

Insnlttr  refund  Inlenml  reveaue, 

""aE!:""""":'"*- 

SI 

12;250,08 
2,044,30 

2;Sfi0,'00 
35-00 

^"A^u^.  .*^*^™^.  ."™""*.'. 

^"^^r- 

SaiGS  of  eatray  animals,    aVc    No, 

682.49 

Eg,  342. 62 

114,419,06 

M,3M-93 

10,073, 19 

gJS^'olrii'^nlia^rre'HS?"""' 

37,160.03 

19,073,19 

Total  debits 

98,lM,2,'i 

144,809,00 

12,820,63 

Provincial  (undB— 

605,42 

12;62a38 
1395.00 
4;065,45 

S3. 10 

Construction  and  repair  of  pnbhc 
buildings 

Conereasional  relief  funds— Construe 

64,520.80 

117,034.42 

471.63 

12,792,28 

471.63 

117,024,42 

12,829,68 

33,191,73 

27,784,68 

08,181.25 

144,609,00 

12,829,58 

,  Google 


REPORT    OF    THE    PHILIPPINE    COMMISSION. 
THE  PHOVINCE  OF  ZAMBALES. 


PhHlppinu 

..™„. 

Ueilcan  and  Spanish- 
Filipino  currency. 

Provlnelal. 

Hunloipal. 

PS,(B*,46 

PI,  701. 85 

Pis.  109, 87 

668.66 

34,70 

2.959:40 

6,431. H 

Sales  o(  estray  animals,  act  No. 

""iSdJwal        ..... 

137-00 
7;oi7.60 

2,315,56 
2,839.00 

i;571.54 
1,422.76 

12^30 

All  municipal- 

Sales  ol  estra;  unlmolB,  act  No, 

refund    of   Interaw    reveniw,   act 

m4B 

19,5W,S3 

32,786  41 

'■■T.a,'".E"4'S5...i.u..o, 

8,000,00 

5,000,00 
3,298,07 

6,450,45 

School  buildings  iunda,  act  No. 

2,294,24 

Public  contributions. school  buildings 

35,345.30 

5.460, 45 

3.394.34 

51,S6ft69 

39, 938,71 

2.404.11 

EipendltnPeB; 

Provincial  (unds- 

16,606.49 

2,3Sslsi 
7:080.2fl 

ConBtraction  and  repair  of  public 



lion  and  repair  of  public  buildings. . . 

26,li3.00 

MlsoelUneous  credits  r 

2,437.46 

1,837.97 

38. 107.  M 

yOoogle 


REPORT    OP    THE    AUDITOR. 
E  OF  ZAMBALE8— Contii 


Philippine 

urreney. 

Mexican  an 
Filipino  c 

Epaniah- 

Mnnlcipal. 

Provincial. 

MunlcipaJ. 

Payment  to  Pangasi 

uijProHnce,bal- 

1^52,74 

iia  erects 

f2,437.48 

38, ICO. 30 

Ff8.  1,837.97 

Sa!anC8Juno30,lU0e... 

-         ^.*»'13 

3,778.41 

568.14 

SB, 938. 71 

2,404.11 

OF  THE  QENEBAL  ACCOUNTS  O 


VINCIAL  TREASURERS. 


„„,.. 

1,746,737.63 

3S2,14110 

161,803.07 

Pfs,  1,211.35 

All  provinciai— 

23,267.21 
1,015.75 

36,20400 
4:603.38 

2,134:00 

20,369,66 

46,931'^ 
2  008.34 
1,802.00 

ISS 

1,395.20 
4,827.70 
2,080,21 

3M,0S9.40 

1,084-29 
20,528. 2fl 
3S!t,517.72 

ii-i 

102;  w 

628,050.94 

'^To.^^':^.:^^'^:. 

21.68 

Sales   articles    manulactiixed 

S^s  products   San   Ramon 

Arrastie  plant,  Jolo.  act  No. 

Insular  retond  •>!  internal  rev- 

"iSduStrial. 

1-12 

Insular  ratund  ol  internal  revnue, 

1,306.68 
20,190.60 

««,60«60 

204.0* 

910,507.33 

122,835.34 
362,436.27 

■ri'S.".'.".".™'"'™'' 

OwDenhlp  and  Uanaler  ol  citttle. . 
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CONSOLIDATION  OF  THE  GENERAL  ACCOUNTS  OF  PROVINCIAL  THBABURERa— Con. 


Philippine 

,™,„, 

UeiicanandHpanlsh- 
Flllplno  currency. 

Provincial. 

Municipal. 

ProvincUil. 

Municipal, 

BevenueB-Contlnued, 

AIL  municlpaL— Continued. 

I9sil97.33 
12,306.00 

2S,414.  ST 
209.45 
01000 

'005:75 
1,614.80 
11,548.63 

Sales  of  estray  animals,  eel  No, 

Noi^ChrtBtlaii  lEhabitBiiM- 

-      IftOtt 

Inaiifiir  refund  inwmal  revenue. 

2.658.065.90 

Paymenta  to  provinceB— 

Insnlar  apptopriations  in  Ueu  ol 

Mb  600  61 

6  000  00 
COOOOO 

iGooooo 

30  000  00 

6000  00 
9000  00 

3,010.  SI 

S0,0«,01 
7,889.15 

"omw 

"CiB"-""'*— "• 

Ptovinelal  building  fund  aet  No 

Padre  Jaan  Villaverde  trail,  act 

KoadB  and  brldi^,  aet  No.  IIHS  "  . 

ffl=K£*sSi's 

13.8n,68 

3,646.64 
758.94 

J;mi9 

Return  BBized  funds  deposited  Insular 

PuWie  contributions  school  buildings' 

2,410.2s 

392!  70 
181,000.00 

■  From  iDBUlar  revenues. 

im  Congreasio 

nal  reliel  lunds. 
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C0NSOLIDATI0^f  OF  THE  GENERAL  ACCOUNTS  OF  PROVINCIAL  TREASURERS— Con. 


Phllippino 

urrenoy. 

Filipino  a 

.xr- 

rrovinoiai. 

MuniclpaL 

Provincial. 

Municipal. 

P-35j,S67.  76 

r3,965.43 

„..»,....» 

Pfs.4,67a82 

1,J99,54L32 

Tfil,  450  16 

a34. 141.90 

4,673,82 

O.lOJ.aM-S.'i 

5,459,292.91 

485,967.77 

5,388.73 

Provincial  tonds- 

alsiB.  IS 

flS,84ai3 

3ia06 
222,7SS.«e 

111 

6;soa74 

179.8^78 

5,S4R,50 
93.40 

3.oaaoa 

lfl,l«,82 

376.41 

"ssr."'.."":'..':"":? 

97.79 

aSsSa-."""-.™: 

1 

!                1 

CoDBtmctiaa  and  Tepair  of  public 

1                1 

School  asaldtRiice  fands,  act  No. 

1                1 

1                1 

Non-Chfistlan  InhabituitB'  tuniie 

3,712,877.83 

474.20 

4.954.022  90 
3,  .595, 19 

259,268.05 
15,47150 

74,90*  70 
C,6fia67 
i:923.65 

4M.«ai3 

5;  116,01 

1 

37.30 

"raS"-."'"-'."'™:" 

7.S89.45 

roneoiisly  f hate«d  provincial 

Ap^^riation,«%provinc«o<Catand- 

2,418  25 

i5,ooaoo 

3,«1-^ 

432,Sa).S9 

4.905,507.54 

154,520.43 

0,371,13 

l.95g,746.03 

48.1,785.  W 

30,973.14 

15.60 

6, 104,244.  S5 

3,469,292,91 

485,997.77 

0,380.73 
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The  regular  internal-revenue  tases  aeaessed  and  collected  under  existing  law  are 
distribute  as  follows: 

(1)  To  municipalities  in  which  collected:  License  taxes  on  theaters,  museums, 
cockpits,  concert  nails,  pawnbrokers,  circuses,  and  billiard  rooms. 

(2)  To  provinces  and  municipalities  jointly:  The  poll  or  cedula  tax,  except  in  the 
case  of  the  Moro  Province,  where  the  entire  collection  from  tlie  cedula  tax  accrues 
without  division  to  the  province. 

(3)  The  collections  from  all  other  internal-revenue  taxes  are  deposited  in  the  insular 
treasury.  Of  this  amount  75  per  cent  accrues  to  the  insular  government,  and  is 
deposited  aa  insular  revenue,  and  25  per  cent  is  deposited  aa  refundable  internal 
revenue  and  returned  to  the  provinces,  10  per  cent  to  be  used  for  general  provincial 
purposes  and  15  per  cent  to  he  returned  lo  the  raunicipaJitiea,  of  which  uitter  sum 
one-third  is  devoted  to  municipal  school  purposes  and  the  balance  to  general  munici- 
pal purposeSj  except  in  the  Moro  Province,  where  the  entire  25  per  cent  is  devoted  to 
general  provincial  purposes. 

A  special  act  (No.  1461)  for  the  purpose  of  restricting  the  sale  and  use  of  opium  until 
March  1,  1908,  when  ite  importation  or  use  for  any  but  medicinal  purposes  is  forbidden 
by  act  of  Congress,  went  into  operation  on  April  1,  1906.  The  foUowmg  taxes  became 
due  and  were  collected  on  and  after  that  date:  Chinese  opium  users'  certificates  of 
registration,  annual  licensetaxonwholesaleand  retail  opium  dealers,  internal-revenue 
tax  on  opium  in  the  islands  when  the  law  went  into  effect,  on  imports  of  opium,  and 
on  opium  cooked  and  prepared  in  the  islands.  The  taxee  collected  by  virtue  of  this 
act  are  distributed  as  follows: 

(1)  To  municipalities  in  which  collected:  Chinese  opium  users'  certificates  of 
registration,  P5  each. 

(2)  To  opium  fund,  act  1461:  License  tax  on  wholesale  and  retail  dealers,  internal- 
revenue  taJc  on  opium  in  the  islands  April  1,  1906,  on  imports  of  opium,  and  on  the 
preparation  of  opium. 

"This  special  fund  must  be  devoted  solely  to  the  following  purposes: 

(1)  The  printing  and  dissemination  among  the  people  of  information  aa  to  the  evils 
resultinB  from  the  use  of  opium. 

(2)  The  payment  of  the  reasonable  expenses,  in  some  reputable  hospital,  of  those 
desiring  to  cure  themselves  of  the  opium  habit. 

(3)  "The  payment  of  the  expenses  of  such  Filipino  students  as  may  be  sent  by  the 
insular  government  to  the  United  States  for  education. 

(4)  The  payment  of  salaries  of  Filipinos  who  have  been  appointed  insular  teachers. 

(5)  The  construction  of  schoolhouses  and  school  buildings  in  the  various  municipali- 


the  fine. 

The  refunds  to  the  provinces  and  municipalities  and  to  the  city  of  Manila  which,  for 
this  purpose,  is  consicfered  both  as  a  province  and  as  a  municipality,  are  made  quarterly 
by  settlement  warrant  upon  the  basis  of  their  respective  populations  according  to  the 
census  of  1903. 

Internal-revenue  collections  for  the  fiscal  years  1905  and  1906,  and  distribution  of 
the  proceeds,  as  provided  by  law  and  as  above  outlined,  were  aa  shown  by  the  follow- 
ing tables* 
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InteriMl-revinun  colleclitms  (eomparalive  statement). 


yea 

- 

1906. 

1906. 

c^...™.™. 

ra,  998, 422. 00 

P 

63,20*:  28 

6,463,588.35 

AmountB  aTOniiM  to  the  insular  goverament: 

2  998  816  60 

399,842,20 
593,763.30 

Amounts  accnilnE  to  munlelpftUtles: 

ISpercentoflnsulftrcoIlMtlons 

.<Xi6.154.84 

5,463,5*«.35 

8,8^,021.35 

Bataag&a 

Bei^uet 

Bulitcen 

Cagayan 

CaplK 

Ilocoa,'NortB.*;!!!; 

Ilocos.  Sur 

Ilollo 

Isab^ 

Lepanto-itontoc . . 


Uasbate. . 


NuevaEdja;::::: 

Nuera  Viasaya... 
Occidental  ^Jeg^os 
Oriental  Negios.. 

Palawan 

Pampanga 

Fatwaalnan 

Hli^ 


Intemal-Tevenue  colkeliont. 

[Acta  Nos.  lies  and  1461], 


F2ii,2ei.oe 

184,821.27 
28,400.89 


Tayatuts 
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iTitemat-revenue  co  llectwns — Continued . 


— ■ 

Inanlar. 

zr 

Uunlclpal 

Opium 

oertifl- 

Total. 

,          v^ 

TlUCMaiO 

r.,03|.oo 

Fl,  445.00 

f90.00 

i4,ag,'i.(io 

Mtelm^ 

r56,797.43 

Erron»i8''[!olleotion8  rs- 

fl  843  514  31 
24820 

..„.=. 

1,703,408.00 

212,374.. 

27,«„.<« 

8, 839, 903. 4a 

e  841  032  24 

S3,S0«.23 

1,703,408.00 

Net  inaulflr  reTenue 

5  130  -  4  18 

the  opium  fund  cre- 

»,„.» 

"^~£f2= 

One-half  of  cedilla  col- 

R.1,704.00 

851  704  00 

lies: 
15  per  cent  of  inanlar 

1,026,1M,S4 

"'"wtSn's""^'"*™'" 

861,704,00 

851704  00 

212,374.83 

212  374  83 

opUim°UM™cert!B- 

27.000.00 

■^''*»' 

6,841,012.24 

53,208.28 

1,703,408.00 

212,374.83 

8,837,021.35 
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For  the  purpose  ot  comparing  the  collections  made  under  the  intemal-ri 
of  1904  wilt  the  collections  (rom  taxes  which  were  replaced  by  said  law,  two  tables  are 
given  below,  which  show  the  collections  made  in  the  last  complete  fiscal  year  under 
the  old  system,  and  the  first  complete  fiscal  year  under  the  new  system.  The  first 
table  shows  the  collections  accruing  to  the  provincial  governments  under  both  systems; 
the  second  table  shows  the  collections  accruing  to  the  municipalities  of  each  province 
under  the  two  systems.  It  should  be  noted  that  under  the  old  system  no  part  of  tte 
collections  accrued  to  the  insular  govcnunent,  while  under  the  new  internal-revenue 
law  75  per  cent  of  the  internal-revenue  collections,  exclusive  ot  cedula  faxes,  license 
fees,  and  proceeds  ot  opium-users'  certificates,  accrues  as  insular  revenue  and  25  per 
cent  is  refunded  tfl  the  provinces  and  municipalities,  and  is  known  as  refundable 
internal  revenue.  The  general  results  of  the  two  tables  ot  comparison  may  be  briefly 
IS  follows: 


Provinces. 

'SS^^ 

Pen,  038 
727,749 
33,939 
169,470 

1 

■ 

1,535,197.63 

iQBGlar  gov- 

ProvlnoeB. 

'•ii^S' 

r-b,  130,771. 18 
63;206.28 

PJ17,771.e5 

r913,Z24.67 

836,433,66 

198,107.33 

5, 183,980. 46 

1,548,204.85 

l,M7,g00 

5,183,980.46 

13,007.22 

633, 204,  Oa 

Collections  accruing  under  the  old  ss^tem,  fiscal  year  1904: 

Industrial P=613, 061 .  27 

Cedula 92,  704. 00 

Stamp 167,  653, 00 

Collections  accruing  under  the  new  system,  fiscal  year  1904: 

Refundable  internal  revenue 49. 261. 64 

Cedula 69. 138. 00 

Municipal  licenses 14, 267. 50 

Opium-users'  certificates 14, 695. 00 


-  P873,418.27 


Decrease  to  the  city  of  Manila  under  the  i 

Increases  of  revenue  under  the  new  taxes  ovei 
from  the  old  taxes: 

To  insular  government 

To  provinces 

To  municipalities  (excluding  Manila) 


ew  system 726, 156. 13 

the  revenues  derived 


.  5,183,980.46 

13,007.22 

.       533,  204. 09 


under  the  new  system . 


.  5,004,035.64 
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In  the  case  of  aome  provinces  tic  diminution  ot  provincial  and  municipal  revenues 
under  the  new  Bystem  of  taxation  is  accounted  for  by  the  fact  that  such  provinces 
export  large  quantities  of  forestry  products,  and  under  the  old  syBtem  Uie  taxes  on 
such  products,  regardiesB  of  where  collected,  were,  after  the  expenses  of  the  bureau 
of  forestry  had  been  deducted,  returned  to  the  province  from  which  the  products 
were  taken  to  be  equally  divided  between  the  province  and  the  municipalitiea 
where  the  products  originated.  Under  the  intemd-revenue  law  of  IftW  the  collec- 
tions from  forestry  products  are  included  in  insular  collections  of  internal  revenue, 
only  25  per  cent  of  which  is  returned  to  the  provinces  and  municipalities  in  proportion 

In  other  provinces  the  dimj^Bro  ot  provincial  and  municipal  revenues  ia  due  to 
the  fact  that  formeri|^^^gp^Renue  was  derived  from  the  industrial  tax  in  propor- 
tion to  the  respecl0i|HPulalionB  of  such  grovincea.  Some  provinces  which  have 
small  populations,  up^^'hich  the  present  internal -revenue  refunds  are  based,  but 
in  which  there  is  a  Irfe  amoimt  of  Dusinesa  transacted  in  proportion  to  the  popula- 
tion, formerly  deriv^Wai^e  revenuee  from  the  industrial  tax,  and  have  consequently 
suffered  a  decrease  under  the  present  system,  where  the  internal-revenue  refunds 
are  based  on  population.  The  converse  of  this  is  likewise  true,  provinces  which 
have  large  populations  but  whose  revenues  from  the  industrial  tax  were  comparatively 
small  on  account  ot  less  business  activity  make  substantial  gains  in  revenue  under 
the  present  system. 

Under  existii^  law  practically  every  officer  of  the  government  who  is  accountable 
or  responsible  for  money  or  property,  whether  insular,  provincial,  or  mimicipa),  is 
placed  under  bond  with  the  American  Surety  Company  of  New  York  and  the  Fidelity 
and  Deposit  Company  of  Maryland,  joint  official  sureties  under  contract  with  the 
insular  government.  The  duty  of  fixing  the  amounts  of  these  bonds  and  retaining 
them  in  custody  and  the  collection  and  payment  of  premiums  theroon  were  placed 
under  the  jurisdiction  of  the  auditor  from  January  1,  lfK)6,  the  beginning  of  a  contract 
year  with  the  official  sureties.  The  present  contract  provides  for  the  payment  of  an 
annual  premium  of  ]  per  cent  of  the  amount  ot  each  bond.  The  full  amount  of  these 
premiums  are  paid,  as  provided  by  law,  from  a  special  reimbursable  appropriation, 
and  thereafter  one-third  of  1  per  cent  is  collected  from  the  person  bonded,  and  the 
remaining  two-thirds  ot  1  per  cent  is  paid  by  the  insidar  government,  or  the  province 
or  municipality  on  behalf  of  which  the  otBcer  bonded  is  serving,  except  in  cases  other- 
wise provided  for  by  the  CommisHion. 

The  bond  schediue  was  completely  revised  at  the  outset  with  a  view  to  fixing 
bonds  in  amounts  proportionate  to  the  responsibility  involved,  as  determined  by  the 
previous  experience  at  this  office.  Bonds  now  range  in  amount  from  1*300  for  post- 
masters at  small  offices  to  P500  at  other  small  post-offices,  where  the  postmaster  is  aieo 
the  telt^raph  operator,  tfl  F'10,000  at  lai^e  money-order  post-offices.  Provincial 
treasurers  are  bonded  in  amounts  from  no,000  in  Lepanto-Bontoc  to  FIOO.OOO  in 
the  Moro  Province;  while  eherifts  are  bonded  in  amounts  from  P5,000  to  fl^l2,000, 
and  insular  coUectii^  and  disbursing  officers  in  amounts  from  ^1,000  to  F50,000. 
The  insular  treasurer  is  bonded  for  ^'200,000  and  the  assistant  treasurer  p]Oe,000. 

Poltowing  is  a  statement  of  the  surety  business  for  the  calendar  year  IMfi  to  June 
30,  not  including  the  bond  of  the  insular  treasurer,  which  is  special: 
Total  number  of  entries  on  schedule  for  1906, 1,851,  amounting  to. . .     T7, 332, 700. 00 
Averageamount  of  each  bond  executed  on  January  1, 1906 3,961.48 

Number  of  bonds  executed  to  June  30,  1906,  2,425,  amounting  to P 10, 772, 700. 00 

Number  of  entries  deducted  to  June  30,  1906,  478,  amounting  to 3, 135, 600, 00 

Number  of  bonds  remaining  in  force  June  30,  1906,  ],947, 

amounting  to 7,637,  100.00 

Average  amount  of  each  bond  in  force  on  June  30, 1906 3,  922. 50 

For  purposes  of  comparison  the  record  for  the  calendar  year  1905  ia  appended: 

Total  number  of  entries  on  schedule  for  1905,  1,631,  amounting  to p-S,  484,  600.  GO 

Avers^e  amount  of  each  bond  executed  on  January  1,  1905 5,  815.21 

Number  of  bonds  executed  to  Juno  30,  1905,  2,086,  amountii^to 12,266,400.00 

Number  of  entries  deducted  to  June  30,  1905,  384,  amountii^  to 2, 805, 200. 00 

Number  of  bonds   remaining   in   force   June  30,  1905,  1,702, 
amounting  to _ _ 9,451,200.00 

Average  amount  of  each  bond  "in  force  on  June  30,  1905 5,553,00 
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Notwithstanding  there  was  an  increase  of  220  in  the  number  of  jvereons  placed  under 
bond  on  Januat^  1,  1906,  as  compared  with  January  1,  1905,  Iherc  was  a  decrease  of 
^2,151, 900  in  uie  total  amount  of  the  bondB  executed,  resulting  in  a,  saving  to  the 
government  and  the  persons  bonded  of  P21,519.  It  ie  not  believed  that  these  reduc- 
tions in  bonds  will  result  in  any  loss  to  the  government. 


The  following  payments  were  made  durii^  the  fiscal  year  1906  by  the  official  surety 
companies  on  account  of  shortages  of  insular,  joint  insular  and  provincial,  and  joint 
provincial  and  municipal  shortages.  With  the  exception  of  the  caeee  of  Hugh  S. 
Breszee,  supply  officer,  and  B.  H.  Yoet,  cashier,  bureau  of  cold  storage,  all  of  the 
shorti^es  of  insular  and  joint  insular  and  provincial  officers  occurred  m  prior  fiscal 

InsnUtr. 

Hugh  S.  Breszee,  supply  officer,  Philippines  Constabulary,  Malolos,  Bula- 

can T2. 989. 90 

laidor  Gintzler,  supply  officer,  Philippines  Constabulary,  Cebu,  Cebu 181.20 

Francis  N.  Fountam,  supply  officer,  Philippines  Constabulary,  Dc^pan, 

Pangasinan 1, 190. 10 

J.  H.  Hazeltine,  commissary  officer,  Bei^etroad 1, 175.08 

E.  H.  Yost,  cashier,  bureau  of  cold  storage 6, 030. 82 

".  Melton,  supply  officer,  Philippines  Constabulary,  Baguio, 

t 2,769.70 

Total 13,336.80 

iTisular  and  promndat. 


F.  Bean  Tompkins,  treasurer,  province  of  Union ¥'6, 991 .  52 

Wm.  Geo.  Hollis,  treasurer,  province  of  Negros  Occidental it,  (i09. 28 

EeuelE.  Sherwood,  treasurer,  provinceofMasbate 447.  fiS 

Total 17,048.48 

Proviiunal  atui  iitunidpal. 

Domii^  C.  Acosta,  municipal  treasurer  and  deputy  provincial  treasurer. 
Moron,  Bataan ,  1^1, 481 .  78 

TranquilinoBenigno,  municipal  treasurerand  deputy  provincial  treasurer, 

An^anan,   Isabela 152. 70 

E^indion  Limson,  municipal  treasurer  and  deputy  provincial  treasurer, 
Cauayan,  Negros  Occidental 722. 48 

Juan  Penalosa,  municipal  treasurer  and  deputy  provincial  treasurer,  Tali- 
say,  Cebu 352.54 

Francisco. A cufia,  municipal  treasurer  and  deputy  provincial  treasurer, 
Legflspi,  Albay 3, 067. 86 

Emilio  Agapay,  municipal  treasurer  and  deputy  provincial  treasurer,  Tin- 
ambac,  AmbosCamarmes 845.58 

Ismael  Tabotabo,  municipal  treasurer  and  deputy  provincial  treasurer, 
Tuburan,  Cebu 3,  614. 24 

Pedro  Barros,  municipal  treasurer  and  deputy  provincial  treasurer,  Lopez, 
Tayabas : 3,528.48 

Moises  Abu^,  municipal  treasurer  and  deputy  provincial  treasurer,  Subig, 
Zamhales 1,  955. 62 

Juan  Eosales,  municipal  treasurer  and  deputy  provincial  treasurer,  Duma- 
It^,  Capiz 558. 32 

Modesto  Garcia,  municipal  treasurer  and  deputy  provincial  treasurer,  Cay- 

biran,  Leyte 1,862. 14 

Jose  C.  Juarez,  municipal  treasurer  and  deputy  proArincial  treasurer,  Tali- 
say,  Negros  Occidental 488. 36 

Jorge  Plumaje,  municipal  treasurer  and  deputy  provincial  treasurer,  San 

Carlos,  Negros  Occidental 357.86 

Cayetano  H.  Cuevae,  municipal  treasurer  and  deputy  provincial  treasurer, 
Ayuquitan,  N^roe  Oriental 466.58 

Total 19,454.44 

Includes  interest  and  court  costeof  P189.34. 


y  Google 


REPOBT   OF   THE   AUDITOR.  309 

Summary  of  shortages  paid  during  fiscal  year  ending  June  30,  1906: 

6  insular  officers P13, 336. 80 

3  insular  and  provincial  officers 17,048.48 

14  provincial  and  municipal  officers - 19,454.44 

Grand  total 49, 839. 72 


This  report  deals  eesentially  with  money  accountability,  but  as  the  work  of  the 
auditor  comprehends  property  accountability  as  well,  the  following  brief  report  of 
the  work  of  the  property  division  is  submitted. 

Demands  were  made  on  the  official  surety  companies  during  the  fiscal  year  1906  on 
account  of  property  shortages,  as  follows: 

LauritzKarbolii^,  late  quartgrmaater,  bureau  of  constabulary P827. 71 

A.  H.Matthews,  Tate  supply  ofiicet,  bureau  of  constabulary,  Iloilo 8,204,55 

0.  A.  Thorp,  late  supply  offlcer,  bureau  of  constabulary,  Samar 440.50 

John  Arthur,  late  supply  offlcer,  bureau  of  constabulary 471.50 

Chas.  E.  Borden,  late  supply  officer,  bureau  of  constabulary 1, 893. 88 

L.  C.  Dean,  late  supply  officer,  bureau  of  constabulary 2,  fil6. 08 

Guy  C.  Foote,  late  supply  officer,  bureau  of  constahulary 201. 93 

M.  H.  Bumham,  late  supply  officer,  bureau  of  constabulary 1, 233. 62 

E.  R.  Knapp,  late  supply  officer,  bureau  of  constabulary 327. 95 

A.  F.  Perry,  late  supply  offlcer,  bureau  of  constabulary 480. 25 

John  A.  Strain,  late  supply  officer,  bureau  of  constabulary 2, 183. 72 

Total 18,  971 .  69 

Included  in  the  amounts  paid  by  the  official  surety  com- 
panies during  the  fiscal  year  1906  were  .property  shortages 
as  follows: 

On  account  of  E.  B.  Melton-,  late  supply  offlcer,  Philippines 
constabulary PI,  894. 76 

On  account  of^Francis  N.  Fountain,  late  supply  officer,  Philip- 
pines constabulary 1,190.10 

On  account  of  Isidor  GintKler,  late  supply  officer,  Philippines 
constabulan' 181,20 

On  account  of  Dean  F.  Tompkins,  late  provincial  treasurer. .  27. 50 

?-3,293.56 

Other  collections  on  account  of  property  shortiwes  were  made 

in  accordance  with  sections  4  and  6,  act  No.  215,  as  follows: 

From  50  insular  officers 4, 901 .  68 

From  2  provincial  officers 108.00 

5,009.68 

Grand  total  of  collections 8, 303. 24 

Property  was  dropped  on  inspection  reports  approved  by  the  governor- 
general,  aa  follows; 

L.  A.  Porter  (deceased),  supply  officer,  bureau  of  constabulary 1, 285.  87 

C.  D.  Loveioy  (deceasedl,  quartermaster,  bureau  of  constabulary 1,119.95 

John  Gait,  late  supply  officer,  bureau  of  constabulary 1,769.23 

Total 4,175.05 


Paul  Crank,  late  supply  officer,  bureau  of  constaViulary,  was  found  short  of  non- 
expendable property  to  the  value  of  ^386. 13.  As  the  loss  occurred  through  no  fault 
of  the  offlcer,  he  was  relieved  from  accountability  by  written  consent  of  the  governor- 
general,  under  the  provisions  of  rule  29  of  act  No.  90. 

0.  J.  Bailey,  supply  officer,  bureau  of  constabulwy,  was  found  short  of  nonexpend- 
able property  to  the  value  of  ^"897. 57,  and  was  relieved  in  the  same  manner. 

J.  Lawton  Taylor,  a  provincial  supervisor,  and  J.  H.  Nelson,  supply  offlcer,  were 
found  short  of  nonexpendable  property  to  the  value  of  P134.46  and  P=159.52,  respec- 
tively, and  were  relieved  by  written  consent  of  the  governor-general,  as  provided  in 
section  42  of  act  No.  1402. 

In  addition  to  the  above  there  are  unsettled  claims  in  course  of  adjustment  amount- 
ing to  r-23,085.44. 
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In  the  case  of  M.  T.  E.  Ward,  late  supply  officer,  bureau  of  conatabulary,  judgment 
in  the  cowt  of  first  instance  against  the  Union  Surety  Company  was  secured  m  the 
sum  of  Pl,324,93,  hut  the  amount  is  uncollected. 

The  number  of  property  returns  on  hand  July  1,  1905,  was  427,  and  2,469  were 
received  during  the  fiscal  year,  making  a  total  of  2,896.  Of  these  2,4S0  havf;  heen 
Bxatained,  leaving  a  total  remaining  unaudited  at  the  close  of  the  fiscal  year  of  416. 


Item  and  date. 

Amount. 

Debit, 

Credit. 

P2, 556,308.50 
6,036,500.00 

January  23. 1906 mlom.Of 

Aprils,  Im : g3S,900«i 

AngU3t.t906 199;OBO,00 

P7,S08,B73,50 

8, 633.  (153. » 

'       ' 

Internal  revenue  ftocwmentary  stamp  a< 
[Act  No.  11 S9,] 


tem  and  datP. 

Amount. 

Debi 
r-193,* 

24!  5t 

Credit. 

IBOB 

Stamp  Btock  received  from 

helnaniarVreaBiirer: 

000  on 

July  6, 1905 6 

00( 

m 
m 

00 
00 

OotobBr7,190S 

12 

Becember  1, 1905. . . 

BSSAS 

f. 

feiST 

10 

ovinoialtreaaore™... 

Stamp  atoclt  returned  by  pr 
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Internal  revenue  documentary  stamp  account — Continued. 
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January  la,  1908 
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Cedula  stock  tmnsterred  to  provlnclai  treasutets: 
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300 

600 
300 

2 
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3S0 
400 
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Man*,^ 

1™ 
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Accou/nl  of  opium  vsers'  certificates. 


Item  and  date. 

Am 
Debit. 

Credit. 

Certificates  received  from  the  boimiLot  printing: 

r 40,000 

40.LS0 



' 

Account  of  old  inlei-nal  r, 


)i  aDd  coilector  of  Uaniia: 


Cie^mber,  19 

Stamp  overage  found  by  tlie  n 

Stamp  stock  destroyed  ■• 

Stamps  filod  witli  court 


Cattle  renistration  stawp  acxnunt  of  tJie  insular 


^  „,..... 

Amoimt 

Debit. 

credit. 

f-210,«)0.00 

Juir,i905 

Ootober,  li(B 

November,  1906 

Pl»,OOI 

ii^ooc 

18,000 

21,600 

00 

00 
00 

SfSS.™ : 

*-ow 

210,400.00 

By  act  No.  1465,  which,  took  effect  July  1,  1906,  the  use  of  cattle  registration  Htarape 
was  discontinued.  By  the  provisions  of  that  a^'t  certificates  of  registration  and  transfgr 
of  cattle  are  to  be  printed  in  form  prescribed  by  the  executive  secretary  and  approved 
by  the  auditor.  Under  the  authorization  a  design  in  lieu  of  a  stamp  is  printed  upon 
the  certificates  themselves,  the  certificates  are  consecutively  numbered,  and  the  col- 
lecting offlcera  to  whom  issued  become  accountable  therefor. 
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Cwitomt  ttampi  on  hand  t 
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9        00 
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f^tamp  account  of  ike  chief  of  the  division  of  stamps  and  xtipplies,  bvrtau  of  posts. 


Item  and  dat«. 

Debit. 

Cledit. 

R^Piy«a  f ^m  th/unlted  St»M^  PoVtJifflii'D^rtmmt  r' 

July,  1906 r. Pte,610.C0 

r-3e3,832.11 
422,944.20 

.1,615.79 

March, fflilO.. ..'.'.".".'.'.";!!:                                                             4;(jOL20 
Apm,190« 231,055,40 

OAober,  1905 368.82 

Manlh,n(» 2.  is 

June,  1906 .« 

October,l906 18,fiS0.38 

S|fe.v:::::::::::     :::::::::::::  III 

Domaged  stamps  and  olj80lel*"po8t»gB-diio"  stamps  destroyed  bycom- 

GH -25.99 

820,392,10 

y  Google 


314 


•   OP   THE   PHILIPPINE   COMMISSION. 


Hcs:edb,  Google 


HEPOBT   OF   THE   AUDITOB. 


i   i 


^  :■■■:■■-:    ■      ■  ■■- 


8   : 

3   i 


-|--tf 


t^-r 


Mj;!   ;   :i 


^ — : r 


"I" 
s 

8 


;   ; 


aiii 


m 


ftMlii 


'II 


Mi 


J  by  Google 


y  Google 


REPORT  OF  THE  SECRETARY  OF  PUBLIC 
INSTRU'CTIOiN. 


y  Google 


y  Google 


REPORT  OF  THE  SECRETARY  OF  PUBLIC  INSTRUCTION. 


Department  of  Public  Instbuctioh, 

Manila.  September  tS,  1906. 

Gentlejien  :  The  secretary  of  public  instruction  begs  leave  to  sub- 
mit to  the  honorable  the  Philippine  Commission  the  fifth  annual 
report -of  the  work- accomplished  during  the  year  ending  June  30, 
1906  (unless  otherwise  stated),  by  those  oureaus  of  the  insular  gov- 
ernment under  the  executive  control  of  the  department  of  public 
instruction. 

Prior  to  the  reorganization  of  the  department  of  public  instruc- 
tion it  was  composed  of  the  bureau  of  education,  the  bureau  of  public 
printing,  bureau  of  architecture,  bureau  of  ardiives,  bureau  of  pat- 
ents, copyrights,  and  trade-marks,  the  Official  Gazett*,  and  the  Ameri- 
can Circulating  Library  of  Manila.  By  virtue  of  the  reorganization 
act  the  bureau  of  architecture,  bureau  of  archives,  bureau  of  patents, 
copyrights,  and  trade-marks,  the  Official  Gazette,  and  the  American 
Circulating  Library  of  Manila  ceased  to  be  separate  bureaus.  The 
American  Circulating  I-ibrary  of  Manila  and  the  ethnological  sur- 
vey, which  had  formerly  been  a  bureau  of  the  department  of  the  in- 
terior, became  divisions  of  the  bureau  of  education.  The  bureau  of 
architecture  was  abolished  and  the  work  of  that  bureau  assigned 
to  the  bureau  of  public  works.  The  Official  Gazette,  the  bureau  of 
archives,  and  the  bureau  of  patents,  copyrights,  and  trade-marks 
ceased  to  be  separate  bureaus  and  became  divisions  of  the  executive 
bureau.  By  virtue  of  the  same  act  the  bureau  of  the  insuhir  pur- 
chasing agent,  which  had  been  formerly  under  the  jurisdiction  of 
the  governor-general,  was  transferred  to  the  department  of  public 
instruction  under  the  name  of  the  bureau  of  supply.  The  bureau  of 
prisons  was  created,  which  was  given  jurisdiction  over  Bilibid  Prison, 
its  shops,  quarries,  and  penal  settlement,  and  on  it  was  conferred  gen- 
eral supervision  over  allprovincial  jails  throughout  the  islands.  This 
bureau  was  placed  under  the  jurisdiction  of  the  department  of  public 
instruction,  thereby  transferring  the  jurisdiction  over  Bilibid  Prison 
from  the  department  of  commerce  and  police.  The  bureau  of  tlie  in- 
sular cold  storage  and  ice  plant  was  transferred  from  the  department 
of  finance  and  justice  to  the  department  of  public  instruction  under 
the  name  of  the  bureau  of  cold  storage.  The  department  of  public 
instruction  as  now  constituted  is  composed  of  the  bureau  of  education, 
bureau  of  supply,  bureau  of  prisons,  bureau  of  printing,  and  bureau 
of  cold  storage. 

BUKEATI  or  EDUCATIOM'. 

CHANGES   IN   ORGANIZATrON,  PEHSONNEL,  AND   DUTIES. 

During  the  year  three  school  divisions  have  been  created  by  the 
separation  of  Isabela  from  Cagayan,  Bataan  from  Pampanga,  and 
Antique  from  Iloilo,  thereby  giving  to  each  of  the  provinces  the  status 
of  a  school  division,  with  a  separate  division  supermtendent. 
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By  virtue  of  act  No,  1462  provision  has  been  made  for  the  appoint- 
ment to  the  provinces  of  Mindoro,  Palawan,  Bengiiet,  and  Lepanto 
Bontoc  of  separate  division  superintendents,  thereby  relieving  the 
provincial  governors  of  the  educational  duties  which  they  are  now 
required  to  perform  in  addition  to  those  of  a  purely  gubernatorial 
character. 

By  the  passage  of  act  No.  1401  the  position  of  provincial  supervisor 
was  abolished  and  the  division  superintendents,  or  acting  division 
superintendents,  of  the  various  provinces  were  made  memlSrs  of  the 
provincial  boards  and  perform  the  duties  on  the  provincial  boards 
formerly  required  of  the  provincial  supervisors.  The  additional 
duties  imposed  upon  division  superintendents  in  consequence  of  their 
membership  in  the  provincial  boards  are  very  heavy  and  require  a 
considerable  portion  of  their  time,  which  ought  to  be  employed  in 
giving  attention  to  the  schools.  The  director  of  education  is  of  the 
opinion,  however,  that  the  time  lost  to  division  superintendents  of 
schools  through  their  membership  in  provincial  boards  is  more  than 
compensated  for  by  reason  of  the  fact  that  membership  in  the  boards 
enable-s  the  division  superintendents  to  put  tlie  boards  in  possession  of 
the  real  condition  and  wants  of  the  scnools,  and  to  obtain  from  the 
boards  such  administrative  action  as  will  best  promote  the  interests 
of  education  in  the  provinces. 

TEACHING   fX)BCB. 

The  American  teaching  force  consists  of  7C3  permanent  and  68 
temporary  appointees.  The  following  table  will  show  the  number 
of  teachers  appointed  each  year  since  the  organization  of  the  bureau 
of  education,  the  number  that  were  separated  from  the  service,  and 
the  number  of  each  year's  appointees  who  are  now  in  the  service: 
Total  Dumber  of  teneheta  appointed  Id — 


290 

100 

Total  number  of  teachers  resigned  of  those  appoiDted  In- 

982 

56 

Total  number  of  teachers  now  in  the  service  appointed  In— 

79 

.   ._         81 

99 

15 

Gtaod  lutal.. 
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The  following  table  will  show  the  salaries  paid  and  number  of 
teachers  allowed  at  each  salary,  and  the  number  of  regular  and 
temporary  employees  receiving  the  same  June  30,  1906 : 


Allowed 

Eraployea.      , 

priation. 

Regular. 

''zr 

S 

1^ 

50 

^V 

l.|W 

3S0 

w 

12 

60 

60 

3                2 

The  total  annual  salaries  amounted  to  1^1,026,868.68, 
During  the  school  year  1906  there  were  employed  in  the  bureau 
of  education  4,719  native  teachers,  324  of  whom  were  insular  teach- 
ers and  4,395  municipal  teachers. 

The  following  table  will  show  the  salaries  and  number  of  native 
insular  teachers  allowed  and  the  regular  and  temporary  appointments 
actually  made: 


by  Bpp%- 
prlatlon. 

Emp 

oyed. 

Snlftries. 

Regular. 

rary. 

I 

1 

60 

i^- 

21 

300 

20 

* 

6 

The  average  annual  salary  paid  to  Filipino  insular  teachers  was, 
for  men,  P515.64 ;  women,  P471.60.  Average  salary  paid  municipal 
teachers  was,  for  men,  ?^16.12;  women,  ?^11.44. 

On  March  31,  1906,  there  were  1,020  municipal  schools,  as  com- 
pared with  788  at  the  time  of  the  last  annual  report,  an  increase  of 
232;  and  2,146  barrio  schools,  as  opposed  to  1,866  at  the  time  of  the 
last  annual  report,  an  increase  of  280.  The  total  number  of  schools 
now  established  in  the  islands  is  3,340,  as  opposed  to  2j924  at  the 
time  of  the  last  annual  report.    During  the  year  439  additional  pri- 
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mary  schools  vrere  established,  1  intermediate,  1  high  school,  and 
the  number  of  night  schools  was  reduced  by  225.  In  addition  to  the 
schools  devoted  entirely  to  technical  instruction,  such  instruction 
including  carpentry,  iron  working,  and  other  forms  of  tool  working, 
mechanical  drawing,  agriculture,  and  domestic  science  for  girls,  such 
as  is  given  ordinarily  as  a  department  of  provincial  high  schools,  is 
given  in  34  other  schools  embracing  28  provinces. 

ENHOLMBNT  AND   ATTENDANCE. 

It  was  found  that  the  enrolment  in  primary  schools  greatly  ex- 
ceeded the  facilities,  and  directions  have  been  issued  to  exclude  not 
only  children  below  the  age  of  6,  but  if  necessary  to  make  the  age  of 
entrance  8  to  9  or  9  to  10  years,  and  to  insist  upon  regularity  in 
attendance.  The  method  formerly  employed  in  reporting  the  en- 
rolment of  pupils  was  found  to  be  inaccurate  and  was  therefore 
discontinued.  No  accuiint  has  been  taken  during  the  past  year  of  the 
total  enrolment  except  for  the  month  of  March,  the  last  month  of  the 
school  year,  during  which  there  was  a  total  enrolment  of  375,554 
made  up  as  follows : 
Primary : 

Flrat  grade 264.243 

Second    grade 73,  074 

Third   grade 27.  38fi 

3G4, 703 

iDtermediate : 

Fourth   grade 6,  "l.W 


Secondary ; 

Seventh  grade  _. 
Eighth  grade- 
Ninth  grade 


Total  enrolment 375,  554 

The  general  attendance  throughout  the  provinces  has  been  quite  sat- 
isfactory, being  85.2  per  cent  in  the  month  of  Match,  the  best  attend- 
ance obtained  being  in  the  city  of  Manila,  96  per  cent,  and  in  the 
provinces  of  Union  and  Tarlac,  94  per  cent. 


SCHOOL   BUILDINGS. 


The  total  number  of  school  buildings  now  in  use  in  the  islands  is 
3,160,  374  of  which  are  furnished  rent  free,  317  are  leased,  and  2,4C9 
are  owned  by  the  government.  This  is  an  increase  of  126  over  the 
previous  year,  of  wnich  50  are  furnished  rent  free,  30  are  leased,  and 
46  are  owned  by  the  government.  The  average  cost  of  the  new  school 
buildings  for  the  year  has  been  !P=1,355.  The  appropriation  for 
schools  for  the  fiscal  year  1906  was  ?=2,417,450;  for  the  fiscal  year 
1907  the  Commission  has  appropriated  f"3,000,000. 

The  extension  of  the  educational  system  of  the  city  of  Manila  has 
been  somewhat  retarded,  owing  to  the  financial  condition  of  the  city 
and  the  scarcity  of  suitable  buildings  for  school  purposes.  During 
the  latter  part  of  the  school  year  the  department  of  public  instruc- 
tion was  successful  in  securing  from  the  War  Department  the  group 
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of  buildings  known  as  Cuartel  Meisic  and  the  quartermaster  shops, 
which  have  been  converted  into  school  buildings  and  will  provide 
additional  accommodations  for  several  thousand  school  children. 

The  great  demand  for  extension  of  the  educational  system,  and 
particularly  for  the  establishment  of  trade  schools  throughout  the 
provinces  and  the  extension  of  agricultural  schools,  maX:e  it  ex- 
tremely desirable  that  the  bureau  of  education  have  a  larger  appro- 
priation with  which  to  develop  their  work.  It  is  recommended  that 
not  less  than  ?4,000,000  be  laid  aside  for  this  purpose  in  the  next 
appropriation  bill. 

During  the  fiscal  year  just  past  the  provincial  governments  have 
shown  a  commendable  improvement  in  their  interest  in  the  develop- 
ment of  the  schools.  The  total  amount  expended  by  pi-ovinces  from 
provincial  funds  amounted  to  ?166j028,35,  an  average  of  ¥"4,723.66 
for  each  province.  It  is  hoped  that  the  provincial  governments  will 
steadily  increase  this  amount,  as  it  is  still  too  small  a  proportion 
of  their  revenues  considering  the  work  to  be  done  and  the  object  to 


By  .act  of  the  Commission  dated  February  19,  1906,  the  land  tax 
was  suspended  for  one  j[ear,  ending  December  31,  1906.  In  the  last 
annual  report  it  was  pointed  out  that  any  permanent  suspension  of 
land  taxes  would  result  in  practically  crippling  the  municipal 
schools.  It  is  therefore  most  earnestly  recommended  that  the  land 
tax  for  schools  be  not  again  suspended,  but  that  it  be  collected  as 
before.  The  reports  of  the  provincial  governors  show  increases  in 
the  productive  area,  and  most  of  the  provinces  ought  now  to  be  able 
to  support  this  tax  better  than  at  any  previous  time  in  their  history. 

A  very  encouraging  sign  to  those  interested  in  the  development 
and  prosperity  of  the  Philippine  Islands  is  the  lively  interest  dis- 
played by  the  municipalities  m  providing  themselves  with  ade<^uate 
and  suitable  school  buildings  and  increasing  their  school  facilities. 
The  tendency  to  make  donations  of  money,  materials,  and  service 
has  shown  a  decided  increase  during  the  fiscal  year. 


The  necessity  for  some  institution  for  the  care  of  juvenile  offend- 
ers has  been  recently  brought  to  the  attention  of  the  authorities.  It 
was  found  that  a  number  of  boys  ranging  from  13. to  16  years  of 
age  were  confined  in  a  certain  section  of  Bilibid  Prison,  which  was 
believed  to  be  an  undesirable  place  for  them  and  not  in  accord  with 
modem  practice  in  dealing  with  such  cases.  For  a  while  there  was 
a  plan  to  establish  an  agricultural  school  for  reform  purposes,  but 
the  finances  of  the  government  were  not  in  such  condition  as  to 
warrant  the  establishment  of  an  additional  institution. 

Act  No,  1438,  enacted  January  11,  1906,  provides  for  the  commit- 
ment of  juvenile  offenders  between  the  ages  of  8  and  18  years  to 
charitable  or  educational  institutions  instead  of  to  the  public  prisons 
or  jails,  and  for  the  transfer  of  such  offenders  from  public  prisons 
or  jails  to  such  charitable  or  educational  institutions;  provided, 
that  before  making  such  commitment  or  transfer  consideration  shall 
be  given  to  the  religion  of  the  prisoner  and  that  of  his  parents  or 
next  of  kin,  and  that  no  commitment  or  transfer  to  such  charitable 
or  educational  institutions  under  the  control  and  supervision  of  a 
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religious  sect  or  denomination  shall  be  made  except  upon  the  ap- 
proval of  the  parents  or  next  of  kin  of  the  prisoner. 

Owing  to  the  financial  condition  of  the  insular  government,  no 
provision  has  been  made  for  the  establishment  of  a  reform  school 
for  juvenile  offenders.  However,  the  archbishop  of  Manila  has 
established  an  industrial  school  in  connection  with  the  Hospieio  de 
San  Josfij  and  has  agreed  to  take  over  the  guarding,  caro,  and  educa- 
tion of  juvenile  oflenders,  the  government  to  pay  the  sum  of  iO 
centavos  a  day  each  for  maintenance,  which  is  the  cost  of  mainte- 
nance per  day  per  prisoner  at  Bilibid  Prison.  There  are  now  in  the 
industrial  school  under  the  control  of  the  archbishop  of  Manila  §5 
prisoners,  and  an  effort  is  being  made  to  clear  the  prisons  throughout 
the  archipelago  of  all  other  juvenile  offenders. 


Act  No.  1415  was  passed  on  December  1,  1905,  authorizing  the 
establishment  of  a  medical  school.  Under  the  terms  of  this  act  the 
secretary  of  public  instruction  is  chairman  of  the  board  of  control, 
the  other  three  members  being  the  secretary  of  the  interior,  one  mem- 
ber of  the  Philippine  Commission,  and  one  other  member  to  be  desig- 
nated by  the  governor-general.  Dr.  T.  H,  Pardo  de  Tavera  was  the 
Philippine  Commissioner  named  by  Governor-General  Ide  to  serve 
on  this  board,  and  Dr.  Paul  C.  Freer,  director  of  the  bureau  of 
science,  the  other  member. 

The  board  of  control  has  had  several  meetings  and  conferences  and 
has  taken  preliminary  steps  for  the  organization  of  the  school  by  pro- 
viding for  seven  chairs  to  be  filled  by  available  physicians  and  sur- 
geons who  will  serve  without  compensation,  as  follows; 

1.  Chair  of  chemistry. 

2.  Chair  of  history  of  medicine. 
S.  Chair  of  tropical  medicina 

4.  Chair  of  pathology. 

5.  Chair  of  surgery. 

6.  Chair  of  medical  jurisprudence. 

t.  Chair  of  hygiene  and  public  health. 

Some  forty  students  are  now  undergoing  a  course  in  the  normal 
school  and  other  schools  in  Manila  with  a  view  to  equipping  them- 
selves to  take  the  medical  course,  and  it  is  planned  to  have  the  college 
open  at  the  beginning  of  the  next  school  year,  namely,  June,  1907. 

For  further  detailed  information  relating  to  the  bureau  of  educa- 
tion, attention  is  invited  to  the  report  of  the  director  of  education, 
attached  hereto  and  made  a  part  of  this  report. 

BUBEAU   or   SUPPLY. 

Under  and  by  virtue  of  the  provisions  of  the  reorganization  act 

(No.  1407)  the  bureau  of  the  maular  purchasing  agent  was  trans- 
ferred'from  the  jurisdiction  of  the  governor-general  to  the  depart- 
ment of  public  instruction,  under  the  name  or  "  bureau  of  supply," 
and  the  title  of  the  official  in  charge  was  changed  from  insular  pur- 
chasing agent  to  "  purchasing  agent." 

The  purchases  made  by  the  purchasing  agent  during  the  past  year 
amount  to  ^,335,037.07,  of  which  P2,356,055.7l  was  expended  for 
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supplies  purchased  in  Manila  and  ^78,981.36  for  supplies  pur- 
chased in  the  United  States,  including  in  the  value  of  goods  pur- 
chased in  the  United  States  the  sum  of  f=182,149.86,  paid  to  Mr. 
W.  W.  Bobinson,  Seattle,  Wash.,  by  the  bureau  of  insular  affairs  for 
hay  and  grain  furnished  under  a  three  years'  contract,  the  sum  of 
¥^72,257.94  paid  by  the  bureau  of  insular  affairs  for  schoolbooks 
for  the  bureau  of  education,  and  5^59,755.40  for  special  supplies  for 
the  bureau  of  printing.  Of  course  these  schoolbooks  and  printing 
supplies,  such  as  are  required  by  the  bureau  of  education  and  the 
bureau  of  printing,  respectively,  can  not  be  secured  in  sufficient 
quantities  in  the  city  of  Manila.  From,  this  it  will  be  seen  that  in 
all  not  more  than  29  per  cent  of  the  total  quantity  of  supplies  has 
been  purchased  in  the  United  States,  and  that,  leaving  out  school- 
books  and  printing  supplies,  hay  and  grain,  -which  can  not  be  se- 
cured in  the  Philippine  Islands,  the  total  percentage  of  goods  pur- 
chased in  Manila  amounts  to  81  per  cent.  Medicines,  inks,  glass- 
ware, and  crockery  are  but  rarely  purchased  in  Manila,  due  to  the 
fact  that  the  purchasing  agent  is  able  to  buy  such  supplies  to  very 
much  better  advantage  m  9ie  United  States.  On  these  supplies  the 
merchant  must  charge  a  higher  price  to  protect  himself  against 
breakage,  and,  in  case  of  rush  orders,  he  is  compelled  to  incur  the 
expense  of  cabling  at  full  rates.  The  purchasing  agent  is  absolutely 
protected  by  insurance  on  all  such  goods  and  has  the  advantage  of 
the  government  rate  for  cabling.  Moreover,  the  purchasing  agent 
has  the  benefit  of  lower  freight  and  lighter  rates  than  that  ordinarily 
accorded  to  local  merchants. 

The  assets  and  liabilities  of  the  bureau  of  supply  are  as  follows: 
Asaetg. 
Supplies  (merchandise  in  gtoek)  — 
Accounts  receivable.^ 


Accounts  receivable  (vouchers  with  auditor  for  settlement).- 

Supplies  in  transit  from  United  States  (paid  for) si.aiD.tKJ 

Appropriation   "  Purchase  of  supplies "    (available  funds   with 

treasurer)  397, 15i.^ 

Cash  in  hands  of  disbursing  officer  (on  deposit  with  treasurer)  _.  81,  647.  28 

Cash  in  hands  of  disbursing  agent,  Washington,  D.  C__ ___.  46.  70 

Cash  in  hands  of  cashier 372.26 

Total   3, 259. 215.  05 

LiabUitiea. 
Appropriation  "Purchase  of  supplies"    (worltlns 

account)  -_,  f  1,  750, 000.  00 

Accounts  payable 84, 448.  25 

Transportation  payable  (1361) 30.-545.  7.S 

Total  1,844,993.08 

Surplus    -_     1,414,221.07 

The  expenses  and  earnings  of  the  bureau  of  supply  for  the  fiscal 
year  were  as  follows : 

Expenses. 

Salaries  and  wages ¥267,110.05 

Contingent   expenses 91,811.52 

■       --      —  8,666.,^ 

7.406.88 
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Tvosa 5«,  990.  87 

The  total  value  of  condemned  supplies  was  P38,470,33,  from  the 
sale  of  which  ?2,255.83  was  realized,  leaving  a  loss  on  condemned 
supplies  of  P36,214.50.  Almost,  if  not  all,  of  the  supplies  condemned 
and  sold  were  tinned  goods  taken  over  from  the  constabulary  supply 
store,  which  are  most  difficult  to  preserve  in  a  tropical  climate. 

Sales  made  by  the  purchasing  agent  since  the  organization  of  the 
bureau  are  as  follows : 
Fiscal  year — 

1902    

1S03  (59.05  per  cent  increase) 

1904  (69.41  per  cent  lacrease) _ 

1905  (7.01  per  cent  decrease) 

1906  (28.97  per  cent  decrease) 


f*l.  970. 549.  78 

3. 134, 141.  98 

5,  309,  474,  37 

4.  936,  976.  79 

3. 605,  250. 07 

Totai 


Surcharge  earnings  of  the  bureau  since  its  organization  are  as  fol- 


lows: 


\. 

Fiscal  year- — 

1902  

1903  (70.6  per  cent  increase)-. 
190i  (07  per  cent  increase) 

1905  (6  per  cent  decrease) 

1906  (28.9  per  cent  decrease).. 

Total    


475. 9; 
447. 4( 
Si  7, 9! 


The  operating  expenses  of  the  bureau  during  each  fiscal  year  since 
its  organization  are  as  follows : 


)i  (ia.81  per  cent  IiHireasel .. . 
H  (3S.49  per  cent  IncTCSse). . 

]&  (7,03  per  cent  decrease ) 

K(sal07peroentde<!reitse).. 

Total 


.873.fil 
!92l!5J 


Note.— Fercenlage  c 


Dt  Bales  Pompared  with  operallnfr  expenses  are  as  foUows 
■er  cent,  I  Fiscal  year—  Per  ci 
..  18.61  190S l: 


Expenses  incurred  in  connection  with  the  commissary  department 
amount  to  P=6,886.82;  earnings,  P3,568.34;  leaving  a  net  loss  of 
^3,318.48,  added  to  the  bureau  of  supply  by  the  commissaiy  supply 
store  of  the  constabulary. 

The  following  figures  represent  the  total  supplies  sold  during  the 
fiscal  year  to  the  various  bureaus  of  the  insular  government  and  to  the 
provinces : 
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The  purchasing  agent  claims  that  the  sum  of  P23,245.94,  paid  out 
of  the  ''  Purchase  or  supplies  "  appropriation  in  order  to  promptly 
meet  emergencies  of  the  occasion,  snomd  rightly  have  been  paid  out 
of  the  available  funds  provided  by  act  No.  1225  and  asks  that  this 
amount  so  paid  out  of  the  "  Purchase  of  supplies  "  appropriation  be 
returned  to  that  appropriation.  This  office  makes  no  recommenda- 
tion in  the  matter,  but  submits  the  question  to  the  Commission  foe 
such  action  as  to  it  may  seem  proper.  The  sum  of  !P20,746.67,  it  ia 
claimed,  was  paid  out  of  the  ''Purchase  of  supplies"  appropriation 
to  cover  cost  of  gal vani zed-iron  roofing  furnished  the  inhabitants 
of  various  provinces  in  the  islands  for  0ie  purpose  of  relieving  dis- 
tress, etc.j  caused  by  locusts  and  other  plagues,  and  the  purchasing 
agent  claims  that  it  is  a  proper  charge  against  the  Congressiond 
rdief  fund  and  that  the  sum  so  paid  out  of  the  "  Purchase  of  sup- 
plies "  appropriation  should  be  returned  to  that  appropriation.  The 
undersigned  is  of  the  opinion  that  this  sum  is  a  just  charge  against 
the  Congressional  relief  fund  and  should  be  returned  to  the  "  Pur- 
chase of  supplies "  appropriation,  from  which  it  was  improperly 
taken.  It  is  further  claimed  that  the  sum  of  P29,04-5.22  was  diverted 
from  the  "  Purchase  of  supplies  "  appropriation  and  utilized  for  the 
purpose  of  meeting  expenses  in  the  care  of  carabao  and  other  ex- 
penses incurred  by  reason  of  the  purchase  by  the  government  of  such 
animals.  There  are  not  sufficient  data  on  which  to  make  a  recom- 
mendation, and  the  question  is  therefore  submitted  to  the  Commis- 
sion for  such  action  as  to  it  may  seem  proper. 

The  purchasing  agent  calls  attention  to  the  report  of  the  reor- 
ganization committee,  which  recommends  that  warehouses  for  the 
bureau  of  supply  be  erected.  The  purchasing  agent  states  that  he  is 
now  paying  rental  amounting  to  P45,000  per  annum,  and  that  if  a 
suitable  up-to-date  warehouse  were  constructed  this  high  rental 
would  be  saved  to  the  government  and  a  material  reduction  made 
in  operating  expenses  and  cost  of  administration.  The  purchasing 
agent  is  of  the  opinion  that  a  total  saving  of  ^65,000  would  be 
made  to  the  government  by  reason  of  the  construction  of  the  ware- 
houses recommended  by  the  reorganization  committee.  The  com- 
mittee is  of  the  opinion  that  ?=1(KI,000  would  be  saved.  No  state- 
ment is  made  as  to  the  cost  of  the  proposed  warehouses,  and  no  idea 
as  to  such  cost  can  be  gathered  save  and  except  from  the  statement 
made  by  the  purchasing  agent  that  his  bureau  stands  ready  to  con- 
tribute P^350,000  of  its  surplus  toward  putting  this  plan  into  effect 
at  once,  "WTiether  by  reason  of  the  establishment  of  such  ware- 
houses the  bureau  of  supply  would  save  much  more  than  the  rental 
which  is  now  paid  is  douotful. 

For  further  information  and  details  see  the  annual  report  of  the 
purchasing  agent  attached  hereto. 

BTTREATT  OF  PEISONS. 

By  the  terms  of  the  reorganization  act  (No.  1407),  on  the  1st  of 
November,  1905,  the  control  of  Bilibid  Prison  passed  from  the  depart- 
ment of  commerce  and  police  to  the  department  of  public  instruction. 
The  objects  of  this  change  were,  first,  to  compensate  the  department 
of  public  instruction  for  transfers  of  other  bureaus  that  had  been 
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made  from  its  jurisdiction  in  an  effort  to  more  nearly  equalize  the 
functions  of  the  secretaries;  and,  secondly,  to  group  the  control  of 
the  analogous  functions  to  the  different  departments,  the  department 
of  public  instruction  having  all  of  the  bureaus  engaged  in  manufac- 
ture or  supply.  As  an  effort  is  made  to  have  all  of  the  different  gov- 
ernment bureaus  send  all  requests  for  repairs  to  Bilibid  Prison,  this 
fits  in  somewhat  with  the  nature  of  service  performed  by  the  bureau 
of  supply,  the  bureau  of  printing,  and  the  bureau  of  cold  storage. 
Moreover,  the  object  of  the  Commission  was,  by  means  of  the  immense 
force,  to  emphasize  the  educational  feature  of  the  prison  institution. 

Up  to  November  1, 1905,  the  date  upon  which  the  rt^organization  act 
took  effect,  this  office  was  known  as  Bilibid  Prison  andthe  officer  in 
charge  known  as  the  warden  of  Bilibid  Prison.  Under  the  terms  of 
the  reorganization  act  it  is  now  the  bureau  of  prisons,  with  the  added 
duty  of  supervision  over  all  provincial  jails  throughout  the  archipel- 
ago, as  recommended  in  the  last  annual  report  of  the  department  of 
commerce  and  police,  and  the  warden  is  now  known  as  the  director  of 
prisons. 

The  total  number  of  prisoners  confined  in  Bilibid  and  the  penal 
settlements  at  the  beginning  and  end  of  the  fiscal  year  1906,  was  4,721 
and  4,539,  respectively,  a  decrease  of  182  prisoners,  or  about  4  per 
cent.  The  average  number  of  prisoners  has  been  from  4,033  to  3,700 
during  the  present  fiscal  year. 

The  total  cost  of  maintenance  of  the  prisoners  was  ^=614,261.13,  as 
compared  to  ¥"581,456.1 7  for  the  previous  year,  an  increase  of 
?^32,804,96.  The  cost  per  capita  was  ¥=0.367  per  day,  as  compared 
with  PO,328  per  day  for  the  preceding  year.  This  takes  no  account 
of  receipts  from  the  sale  of  manufactured  articles.  Crediting  the 
profits  from  the  industrial  division,  namely  ¥"147,648. 99,  the  cost  is 
reduced  to  ¥0.278  per  capita  per  day.  The  gross  cost  of  P0,367  per 
day  is  ¥=134  per  year.  The  prison  has  increased  its  facilities  for 
manufacture  and  now  has  a  system  of  giving  willing  prisoners  an 
opportunity  to  very  materially  better  their  condition  and  to  learn 
useful  trades.  The  receipts  from  the  sale  of  manufactured  articles 
were  ¥=155,817.08,  an  increase  of  ¥"104,215,69  over  the  previous  year, 
or  approximately  300  per  cent. 

On  the  30th  of  June  the  location  and  number  of  prisoners  were  as 
follows : 

Bilibid    Prison  3.554 

Hospital       B  157 

Iwahls  penal  colony        467 

Camp  Overton  152 

LIngtong  Prison  quarries 86 

Sail  Lazaro  Hospital      59 

Luneta  police  atntlon      22 

Fort  William  McKlnlev 15 

Fort  San  Pedro  Hollo     10 

Hosplcio  de  San  Jos& 9 

Clarian  Prison   Zambomg,! S 

Total  4,539 
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The  road  from  Tabaco  to  Ligao,  which  was  reported  upon  in  the 
last  annual  report  of  the  prison,  was  completed  on  September  23, 190?, 
The  prisoners  were  then  transferred  to  construct  the  Jovellar-Guino- 
batan  road,  but  the  appropriation  did  not  suiRce  for  the  completion  of 
the  same  and  accordingly  only  three-fourths  were  finished,  the  re- 
mainder being  left  for  the  province  to  undertake  from  its  own 
resources.  The  health  of  the  prisoners  remained  reasonably  gi»od,  no 
more  efforts  to  escape  were  recorded,  and  687  prisoners  wore  returned 
to  Bilibid. 


Of  the  500  prisoners  sent  to  Camp  Overton  281  were  returned  dur- 
ing the  year,  and  during  July,  1906,  the  remaining  prisoners  were  sent 
back  and  arrived  in  fine  condition  and  much  improved  by  their  work. 
These  men  were  selected  from  the  long-term  prisoners  o£  the  more 
undesirable  kind  of  the  third  grade,  and  many  of  them  came  back 
excellent  workmen. 


On  September  14, 1905,  the  prison  opened  a  rock  quarry  in  Bulacan 
for  the  purpose  of  quarrying  stone  for  use  in  making  extensions  and 
improvements  under  contemplation  at  Bilibid.  This  work  was  con- 
tinued as  long  as  there  was  need  of  stone,  the  number  of  men  on  the 
work  having  been  .increased  from  time  to  time  to  153.  They  were 
guarded  by  scouts,  but  need  was  felt  by  the  military  authorities  for 
the  use  of  the  scouts  for  other  purposes  and  the  work  was  discontinued 
and  the  prisoners  returned  to  Bilibid. 


A  large  number  of  prisoners  were  sent  to  Fort  McKiniey  to  assist 
in  laying  out  the  grounds.  The  prison  paid  the  expenses  of  these 
prisoners  as  though  they  were  being  maintained  in  Bilibid,  and  addi- 
tional expense  being  borne  by  the  military  authorities.  After  a  cer- 
tain amount  of  grading  of  the  road  from  Manila  to  Fort  McKiniey 
had  been  done  it  was  found  desirable  to  return  the  prisoners  to 
Bilibid. 

The  practical  result  of  all  of  these  operations  has  been  the  return 
of  all  of  the  prisoners  that  were  previously  engaged  outside  of  the 
confines  of  Bilibid  Prison  to  the  prison,  which  has  a  tendency  to  fill 
up  the  prison  with  a  greater  number  of  men  that  it  is  wise  to  main- 
tain together  in  so  small  a  place  and  between  such  high  walls  as 
prevail  there.  Accordingly,  efl^orts  have  been  made  to  devise  uses 
for  the  prisoners  in  other  places.  A  practical  solution  of  the  plan 
seems  to  be  to  increase  very  largely  the  penal  settlement  at  Iwahig. 


IWAHIO   PENAL   COLONY. 


The  number  of  prisoners  at  the  settlement  on  July  1,  1905,  was 
239;  the  number  on  July  1.  1906,  was  467,  an  increase  of  228.  In 
the  last  annual  report  of  the  department  of  commerce  and  police 
report  is  made  of  the  outbreak  on  the  part  of  33  prisoners  who 
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made  an  effort  to  escape,  19  of  whom  were  at  large  at  the  time  of 
writing  the  report.  AH  of  these  prisoners  were  either  caught  or 
kilfed,  the  mountain  people  being  glad  to  earn  the  reward  for  es- 
caped prisoners  by  brmging  in  those  who  could  be  foUnd  outside  of 
the  reservation,  dead  or  alive. 

During  the  years  there  were  38  returned  to  Bilibid  and  46  died  at 
the  settlement.  This  high  death  rate  is  due  partly  to  the  great 
prevalence  of  cholera  at  the  settlement  in  the  early  part  of  the  year 
and  partly  to  the  fact  that  many  of  the  prisoners  sent  down  there 
were  classed  as  old  and  decrepit.  The  health  conditions  in  the  set- 
tlement have  steadily  improved  during  the  year. 

Temporary  quarters  of  nipa  were  constructed  during  the  year  to 
accommodate  650  prisoners.  The  settlement  now  has  450  acres  of 
cleared  land,  of  which  about  half  is  under  cultivation.  A  hog-proof 
fence  has  been  put  around  some  of  this  land  and  the  settlement  is 
now  ready  to  begin  development  on  a  more  important  scale  than  here- 
tofore. With  nearly  500  prisoners,  mostly  able-bodied,  it  seems  as 
if  more  rapid  progress  should  be  made  in  trie  cultivation  of  the  land. 
Indipations  are  also  that  this  plan  was  not  sufficiently  urged  on 
the  settlement,  and  the  plan  ol  self-government,  which  had  been 
heretofore  but  a  scheme,  had  never  been  put  in  operation,  nor  had 
the  promises  of  the  government  that  those  prisoners  who  behaved 
themselves  would  be  allowed  to  have  their  families  with  them  ever 
been  carried  out. 

In  August,  1906,  the  prison  secured  the  services  of  Maj.  John  R. 
White,  of  the  constabulary,  to  take  charge  of  the  settlement  and 
endeavor  to  develop  it  more  rapidly  and  along  permanent  lines. 
Major  White  has  the  entire  confidence  of  the  authorities;  he  has  a 
fine  record  of  successful  management  of  natives  wherever  he  has  been. 
He  took  charge  of  his  new  position  September  6,  1906.  His  instruc- 
tions are  to  establish  a  system  of  self-government,  by  which  the 
conduct  for  the  prisoners  and  the  rules  tor  the  same  shall  be  made 
by  their  own  council  and  president.  They  are  to  have  their  own 
police — as,  indeed,  they  have  already  had — and  the  system  of  making 
them  responsible  for  their  own  conduct  and  the  management  of  their 
own  affairs  is  to  be  rapidly  extended.  The  superintendent  will  have 
veto  power  over  every  act  of  the  council  or  president,  may  return  any 
prisoner  to  Bilibid,  and  ipay  amend  or  qualify  all  of  their  acts. 
It  is  expected  that  he  will  use  discretion  in  the  exercise  of  this 

Eower  and  give  them  a  de  facto  self-government.  The  prisoners 
ave  different  grades  of  advancement,  so  as  to  have  incentive,  begin- 
ning with  no  privil^es,  first  acquiring  the  right  to  vote,  then  the 
right  to  have  a  family,  then  the  right  to  be  eligible  for  office,  then 
the  right  to  be  allotted  some  land  to  cultivate  themselves,  perhaps 
on  a  cooperative  basis,  by  which  they  share  in  the  receipts  received 
from  the  product  of  their  own  plantation  as  they  improve  their 
estate,  and  they  to  get  an  additional  percentage  of  the  receipts  from 
the  sale  of  the  products  until,  after  a  certain  number  of  years,  they 
are  to  be  recommended  for  pardon,  conditional  upon  staying  a  certain 
length  of  time  in  the  settlement.  At  that  time  it  may  become  desir- 
able to  give  t^iem  title  to  some  of  the  land  and  some  other  privileges  in 
order  to  give  them  a  start  in  life. 

An  effort  is  to  be  made  to  make  the  settlement  profitable  and  to  use 
every  labor-saving  device  in  order  to  get  the  most  scientific  production 
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It  is  expected  to  plant  large  amounts  of  cocoa  trees,  hemp, 
cacao,  rice,  and  possibly  rubber,  and  small  amounts  of  tobacco,  sweet 
potatoes,  peas,  and  some  fruit  trees.  An  effort  will  be  made  to  make 
the  place  beautiful  and  orderly.  A  plan  is  being  prepared  for  the 
layout  of  substantial  buildings  of  permanent  construction  and  good, 
design  by  the  consulting  architect.  The  roads  will  be  carefully  made 
and  well  maintained  and  all  of  the  houses  and  grounds  will  he  kept 
scrupulously  clean  and  well  maintained.  Every  effort  will  be  di- 
rected toward  making  the  settlement  self-supporting  as  soon  as  pos- 
sible. 


Under  the  terms  of  the  reorganization  act,  the  supervision  of  the 
health  in  Bilibid  was  transferred  to  the  director  of  health,  in  whose 
report  reference  will  be  found  as  to  the  condition  of  Bilibid  Prison. 
There  have  been  two  separate  outbreaks  of  cholera,  the  first  occurring 
August  27,  1905,  resulting,  at  the  beginning  of  the  recent  outbreak  of 
cholera,  in  a  total  of  29  cases  and  21  deaths.  The  subjects  were  found 
to  be  infected  with  an  organism  of  a  most  virulent  type. 

The  bureau  of  health  upon  assuming  control  of  the  sanitary  condi- 
tions ended  the  cholera  situation  by  drastic  measures  within  thirty- 
six  hours.  No  more  cholera  appeared  in  Bilibid  until  June  28,  1906, 
when  by  some  means  untraceable  it  was  brought  in  again,  but  this 
time  it  was  brought  under  more  rapid  control  and  stamped  out. 
There  were  18  cases  and  7  deaths  during  this  time,  the  last  case  occur- 
ring on  September  14,  1906.  Full  report  of  the  action  taken  at  that 
time  may  be  found  in  the  annual  report  of  the  Secretary  of  the 
Interior. 

The  supervision  of  Hospitals  A  and  B  is  vested  in  the  bureau  of 
health.  The  death  rate  has  very  largely  decreased  under  this  super- 
vision but  is  still  high,  larger  than  it  ought  to  be,  and  active  measures 
are  urgently  recommended  toward  providing  better  sanitary  arrange- 
ments for  the  prisoners.  To  this  end  the  director  of  health  has 
recommended  a  new  sewerage  system  for  the  prison,  and  that  the 
old  bamboo  beds  be  removed  and  replaced  by  beds  of  canvas  having 
iron  frames,  which  can  be  taken  up  at  any  time  and  disinfected. 

It  is  believed  that  no  more  than  2,500  men  can  be  advantageously 
housed  in  Bilibid,  and  it  is  therefore  recommended  that  just  so  fast 
as  the  Iwahig  settlement  can  be  made  ready  to  receive  and  assimilate 
more  prisoners  that  the  number  sent  there  be  increased  from  the 
present  rate  of  75  each  two  months  to  the  rat*  of  75  per  month. 
This  will  insure  the  relief  of  Bilibid  and  give  within  a  reasonable 
length  of  time  enough  hands  at  the  settlement  to  accomplish  the  great 
works  under  contemplation  there. 

For  furljier  details  attention  is  called  to  the  report  of  the  director 
of  prisons,  hereto  attached, 

BTJUEAU   OP   PRINTIHO. 

Formerly  this  bureau  was  designated  as  the  bureau  of  public  print- 
ing. This  name  was  changed  by  the  reorganization  act  (No.  1407) 
to  that  of  the  bureau  of  printing.  This  bureau  was  left  by  the  reor- 
ganization act  under  the  jurisdiction  of  the  department  of  public 
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instruction.  Its  duties,  however,  were  increased  by  that  act  by  trans- 
ferring to  the  bureau  the  duty  of  printing,  selling,  and  distributing 
the  Spanish  and  English  editions  of  the  Official  Gazette,  and  all  other 
publications  of  the  insular  government.  Prior  to  the  adoption  of  the 
reorganization  act,  and  subsequent  to  the  year  1903,  no  actual  charg« 
was  made  against  the  appropriations  of  bureaus  for  work  done  by 
the  then  bureau  of  public  printing.  The  result  of  this  system  was 
that  bureaus,  as  a  rule,  were  not  as  economical  in  requiring  printing 
as  they  would  have  been  had  they  been  obliged  to  pay  for  their  print- 
ing out  of  current  appropriations.  By  virtue  of  the  reorganization 
act  appropriations  must  be  made  for  printing  required  by  the  bureaus. 
Prior  to  the  fiscal  year  1905-6,  all  printing  was  billed  and  based  on  a 
scale  of  prices  recognized  in  the  United  States  as  reasonable  for 
various  kinds  of  printing  work.  In  actual  operation,  however,  it 
developed  that  this  scale  of  prices  was  far  above  the  actual  cost  of 
production,  and  during  the  previous  fiscal  year  the  scale  was  revised 
as  to  all  items  which  experience  had  shown  to  be  above  cost,  for  the 
purpose  of  bringing  about  a  reduction  of  20  per  cent  on  the  total 
cost  of  printing.  Of  course  the  cut  was  not  horizontal,  and  as  it 
would  have  been  extremely  difficult  to  have  figured  the  exact  cost  of 
each  job,  under  the  new  scale,  it  was  decided  to  give  credits  for  the 
difference  between  the  scale  of  prices  and  the  cost  of  production 
after  that  cost  had  been  determined  for  a  given  period.  IJndeT  this 
system  a  credit  refund  of  24  per  cent  was  made  on  all  deliveries 
for  November  and  December,  1905,  and  January,  1906;  17  per  cent 
on  all  deliveries  for  February,  1906;  12  per  cent  on  all  deliveries 
for  March  and  April,  1906;  28  per  cent  on  all  deliveries  for  May, 
1906;  and  30  per  cent  on  all  deliveries  for  June,  1906.  This  office 
ruled  that  the  cost  of  production  should  be  determined  on  the  hasi& 
of  salaries  and  wages  paid,  supplies  expended,  actual  expense  of 
maintenance  and  repair  of  the  building,  and  an  annual  allowance  of 
10  per  cent  for  wear  and  tear  of  equipment.  As  compared  with  the 
fiscal  year  1905,  there  was  a  decrease  of  26  per  cent  in  the  total  value 
of  printing  done  during  the  fiscal  year.  Of  this  decrease  it  is  be- 
lieved that  ?32,672.90  was  the  resultant  saving  due  to  the  provision 
of  the  reorganization  committee  requiring  payment  for  all  printing 
executed,  as  the  amount  expended  for  salaries  and  wages  and  for  tho 
supplies  consumed  in  operation  was  that  much  less  than  for  the  pre- 
vious year.  The  experience  of  the  last  year  has  shown  that  a  new 
scale  of  prices  can  be  adopted  which  will  reduce  the  price  of  printing 
to  the  various  bureaus  by  still  more  closely  approximating  the  cost  oi 
production. 

In  accordance  with  act  No.  650,  71  apprentices  are  now  re- 
ceiving a  three  years'  course  of  instruction  in  the  printing  trade, 
and  under  its  provisions  one  apprentice  has  been  graduated  from 
the  composing  room,  1  from  the  bindery,  2  from  the  electrotype  and 
stereotype  room,  and  1  from  the  press  room.  Several  more  appren- 
tices have  nearly  completed  their  three  years'  term  of  service  and 
their  graduation  from  the  various  divisions  of  the  printing  bureau 
will  follow  in  due  course,  providing  their  services  continue  to  be 
efficient  and  satisfactory. 

By  reason  of  the  great  progress  made  by  the  native  force  employed 
in  the  printing  bureau,  and  especially  of  the  native  apprentices,  the 
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number  of  American  craftsmen  employed  in  the  bureau  has  been 
decreased  during  the  past  year  by  one-fifth.  The  dependence  of 
the  bureau  of  printing  on  the  United  States  for  its  skilled  labor  has 
been  steadily  reduced,  almost  from  the  time  of  its  organization,  as 
may  be  seen  from  the  following  table : 


Employed. 

A„. 

0... 

rilipinoa. 

43 

The  only  Americans  now  employed  by  the  bureau  of  printing  are 
the  director  and  assistant  director  of  printing,  foreman  of  printing, 
the  computer,  the  jacket  writer,  the  foreman  and  assistant  foreman 
of  the  composing  room,  linotype  machinist,  four  proof  readers,  two 
copyholders,  foreman  and  assistant  foreman  of  the  bindery,  fore- 
man and  assistant  foreman  of  the  press  room,  three  pressmen,  fore- 
man and  assistant  foreman  of  the  electrotype  and  stereotype  room, 
foreman  and  assistant  foreman  of  the  photoengraving  room,  the 
electrician-machinist  in  charge  of  the  power  plant,  and  the  super- 
intendent of  the  stock  and  paper  warehouse. 

There  was  appropriated  for  the  bureau  of  printing,  under  and  by 
virtue  of  act  No.  1416,  ?281,700  for  salaries  and  wages,  and  ^135,000 
for  contingent  expenses.  In  addition,  there  was  a  refund  to  George 
B.  Hedges  for  accrued  leave  amounting  to  ?T^88.88,  which  left  to  the 
credit  of  salaries  and  wages  the  total  sum  of  ¥^82,488.88.  For  the 
salaries  of  classified  employees  there  was  expended  ?146,759.01;  for 
craftsmen,  laborers,  etc.,  ?80,555.57;  apprentices,  ?^1,484;  contin- 
gent work,  ^10,774.93 ;  and  to  George  B,  Hedges  for  accrued  leave 
P^88.88,  making  a  grand  total  of  ¥=260,362.39  expended  for  salaries 
and  wages,  and  leaving  a  credit  balance  to  the  appropriation  of 
¥=22,126.49,  to  which  should  be  added  ¥=16.85,  the  balance  available 
remaining  from  appropriation  for  1905,  giving  f22,143.34  available 
to  meet  outstanding  obligations  for  salaries  and  wages. 

There  was  expended  on  general  expense  vouchers  P5,822.30,  and 
on  "  Vouchers,  bureau  of  supply,"  ¥=72,983.08 ;  for  cablegrams, 
¥=188.76,  making  a  ^and  totalof  !^8,994.14  expended  for  contmgent 
expenses,  and  leaving  an  unexpended  balance  of  ¥=56,005.86  in  the 
appropriation  for  contingent  expenses,  to  which  balance  should  be 
added  ¥3,918.84,  available  for  contingent  expenses  out  of  the  appro- 
priation for  1905,  and  giving  a  total  of  ¥59,924.70  available  to  meet 
outstanding  obligations  on  account  of  contingent  expenses  for  the 
fiscal  years  1905  and  1906. 

The  outstanding  obligations  under  salaries  and  wages  amount  to 
¥158.94,  and  the  outstanding  obligations  chargeable  to  contingent 
expenses  ¥7'8,120.93,  leaving  a  balance  on  account  of  salaries  and 
wages  of  ¥=21,984.40,  and  a  deficiency  on  account  of  contingent  ex- 
penses of  ¥=18,196.23,  of  which  amount  ¥18,000  is  chargeable  against 
the  appropriation  for  the  fiscal  year  1907,  in  accordance  with  the 
resolution  of  the  Commission  dat«d  May  29, 1906. 
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The  total  product  of  the  bureau  of  printing  for  the  fiscal  year  1906 
was  P^522,0M.46.  For  the  purpose  of  determining  the  total  output 
of  the  printing  plant,  giving  to  it  a  bookkeeping  credit  for  its  entire 
product,  there  should  oe  a(Med  to  this  sum  of  ^522,084.46  the  sum 
of  ?=1,895.62  for  sales  of  waste  paper,  ^"1,703.55  for  destroyed  stflck, 
10  per  cent  on  subscriptions  and  sales  of  documents  for  handling, 
^1,730.06;  stock  on  hand  in  excess  of  the  balance  on  hand  June  30, 
1905,  JP221.36,  making  total  credits  for  production  of  the  plant 
5=527,635.05. 

The  total  cost  of  production,  including  salaries  and  wages,  for  the 
fiscal  year  1906  was  as  follows: 
Salaries  aad  wages  (exclusive  of  PT88.88  accrued  leave  paid  to 

George  B.  Hedges) P259,573.51 

Contingeni:   expenses 5,822.30 

Cablegrama 1S8.  76 

Supplies  expended 37,874.30 

Paper   expended 68,108.77 

Printing  and  binding  for  printing  bureau 6.067.  45 

Destroyed    stock 1,703.55 

Wear  and  tear  of  equipment 35,698.56 

Allowance  for  maintenance  of  building 2,724.08 


Total    417,762.  16 

The  excess  of  production  over  the  cost  of  production  for  the  fiscal 
year  is,  therefore,  f^l09,872.89,  of  which  the  sum  of  P69,572.15  was 
refunded  to  the  bureaus  as  credits. 

The  value  of  the  equipment  of  the  bureau  of  printing,  as  per  an- 
nual report  of  the  director  of  printing  for  the  fiscal  year  1905.  was 
^56,985.30,  and  deducting  from  this  sum  10  per  cent,  or  5=35,698.53, 
for  deterioration  during  the  last  fiscal  year,  leaves  P321,286.77, 
which  represents  the  value  of  the  equipment  at  the  end  of  the  fiscal 
year  1906.  There  was  purchased,  however,  during  the  fiscal  year 
equipment  to  the  value  of  5^16,617.93,  which  added  to  the  value  of 
the  equipment  acquired  in  the  fiscal  year  1905  gives  the  sum  of 
P337,904.70,  the  value  of  the  whole  equipment  in  use  in  the  printing 
plant  on  June  30,  1906. 

For  further  information  and  details  see  the  annual  report  of  tiie 
director  of  printing,  attached  hereto. 

BTJKEATJ   OF   COLD   STOBAGE. 

Under  the  reorganization  act  the  bureau  of  the  insular  cold-storage 
and  ice  plant  was  transferred  from  the  department  of  finance  and 
justice  to  the  department  of  public  instniction  and  the  name  changed 
to  the  bureau  or  cold  storage. 

On  July  1,  1905,  a  contract  was  entered  into  between  the  insular 
government  ttnd  Col,  John  L.  Clem,  assistant  quartermaster-general, 
U.  S.  Army,  under  and  by  virtue  of  which  the  insular  government 
leased  for  a  period  of  one  year  to  the  United  States  200,088  cubic 
feet  of  cold-storage  space  to  be  used  by  the  Subsistence  Department 
of  the  Army  for  the  storage  of  fresh  meats  and  subsistence  supplies. 
For  the  space  so  leased  tne  assistant  quartermaster-general  on  the 
part  of  the  United  States  Government  agreed  to  pay  8^  centavos 
per  cubic  foot  per  month.    The  other  tenns  and  conditions  of  the 
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lease   are  substantially  the  same  as  those  of  previous  agreements 
entered  into  by  the  respective  parties  for  cold  storage. 

On  the  1st  of  July,  1905,  the  assistant  quartermaster-general  leased 
42,418  cubic  feet  additional  space  to  be  utilized  by  the  Subsistence 
Department  for  the  storage  and  issuance  of  meat  and  such  other 
supplies  as  might  be  required  to  be  kept  in  cold  storage.  For  this 
additional  space  the  assistant  quartermaster-general  agreed  on  the 
part  of  the  United  States  Government  to  pay  to  the  insular  govern- 
ment the  sum  of  ?2,500  per  month.  On  the  same  date  there  was 
also  entered  into  a  contract  between  the  same  parties  for  the  furnish- 
ing of  ice  to  the  Subsistence  Department  of  the  Army.  Under  the 
terms  of  this  agreement  the  insular  government  agreed  to  furnish 
ice  to  the  Subsistence  Department  not  exceeding  two-thirds  of  the 
capacity  of  the  plant,  and  to  deliver  the  ice  either  at  the  loading  plat- 
form of  the  plant,  at  the  wharf  in  front  of  the  captain  of  the  port's 
office,  or  at  ship's  side,  as  might  be  directed  by  the  assistant  quarter- 
master-general or  his  duly  authorized  representative.  For  the  ice 
so  delivered  the  assistant  quartermaster-general  agreed  on  the  part 
of  the  United  States  Government  to  pay  to  the  insular  government 
1  centavo  per  pound,  payments  to  be  made  monthly  at  the  office  of  the 
depot  commissary  in  Manila. 

During  the  period  from  July  1,  1905,  to  June  30,  1906,  ice  to  the 
value  of  ¥=138,067.22  was  sold  to  the  Army,  Navy,  and  Marine  Corps; 
to  officers,  civil  officials,  and  employees,  P99,474.83;  to  Government 
bureaus,  ?21,270.60 ;  cash  sales,  P=87,366.70 ;  coupon  sales,  ^^53,742.15. 
Total  cash  sales  of  ice  amounted  to  ?=399,921.50. 

From  July  1,  1905,  to  June  30,  1906,  the  bureau  of  cold  storage 
received  from  the  United  States  Army  for  cold-storage  space, 
?234,089.76 ;  from  other  persons  for  cold-storage  space,  ¥^45,823.47 ; 
a  total  of  P279,913.23.  From  the  sale  of  distilled  water  the  bureau 
derived  an  income  of  f^3,774.70;  from  the  sale  of  electricity,  ?6,616; 
and  from  other  sources,  f2,822.49.  Total  receipts  from  all  sources, 
¥=713,047.92. 

The  total  expenditures  for  the  year  amounted  to  ¥271,791.82,  leav- 
ing a  net  balance  of  earnings  over  expenditures  amounting  to 
¥441,256.10,  a  gain  of  ¥43,284.84  over  the  preceding  year. 

The  gradual  increase  in  earnings  since  the  plant  was  installed  and 
put  in  operation  is  shown  by  the  following  taole: 
For  the  fiscal  yenr — ■ 

1902 P238, 100,  28 

1903   267,na68 

1904  - - _ 215,748.61 

1905 307,971.20 

1900 - 441.256.10 

Total  earnings 1, 560,  780. 03 

During  the  year  July  1, 1905,  to  June  30, 1906,  a  total  of  39,309,900 
pounds  of  ice  was  manufactured,  of  which  13,805,622  pounds  were 
furnished  to  the  Army,  Navv,  and  Marine  Corps,  9,356,610  to  the 
officers  of  the  Army  and  civilian  officials  and  employees,  2,120,654  to 
government  bureaus,  5,304,375  on  coupons,  5,394,780  sold  for  cash. 
On  July  1, 1905,  there  were  on  hand  in  the  bureau  242,700  pounds  of 
ice,  which,  added  to  the  total  manufactured  during  the  year,  gives  a 
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grand  total  of  3y,552,fiO0  pounds.  Of  this  amount  35,983,041  pounds 
were  sold.  The  wastage  amounted  to  3^95,959  pounds,  and  there 
remained  on  hand  June  30, 1906,  273,600  pounds. 

For  further  infoi-mation  and  details  see  the  annual  report  of  the 
director  of  cold  storage,  attached  hereto. 
Respectfully  submitted. 

James  F.  Smith, 
Secretary  of  Public  Instruction. 
To  the  Philippine  Commission, 

Manila,  P.  I. 
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REPOET  OF  THE  DIRECTOE  OF  EDUCATION. 

Dbpahtmbnt  of  Public  Instruction, 

BtfjtBAu  OF  Education, 
Manila,  P.  I.,  Avpisl  10,  1906. 

Sir:  I  have  the  honor  to  submit  herewith  the  fifth  annual  report  of  the  director  of 
education,  covering  the  activities  and  expenditures  of  thb  bureau  for  the  year  ended 
June  30, 1906. 

The  last  school  term  closed  on  Friday,  March  30,  1906,  and  the  current  school  year 
dates  from  Sunday,  June  10,  This  report,  in  its  school  Btatistica,  will  be  limited  to  the 
school  term  June  15,  J905-MMch  30, 1906,  and  for  its  summary  of  receipteand  expend- 
itures to  the  fiscal  year  ended  June  30, 1906. 

The  last  school  year  was  the  fifth  since  the  oi^anizatioa  of  the  bureau  of  education, 
act  No.  74,  creatii^  the  bureau,  was  enacted  by  the  Philippine  Conunission  January 
21,  1901,  and  on  September  1,  of  the  same  year  the  superior  administrative  authority 
over  the  bureau  passed  from  the  military  governor  of  the  Philippines  to  the  secretary  of 
public  instruction.  Thus  a  review  of  the  past  vear's  work  is  to  some  degree  a  summary 
of  the  results  ot  fi.ve  years'  efforts,  althougn  back  of  this  period  lies  at  least  a  year  durine 
which  schools  were  provisionally  organized  by  military  authority.  This  la  the  sixth 
annucil  report  to  be  presented  by  tlie  head  of  the  bureau  of  education." 


_    ._  "director  of  education," 

and  two  aasiatantfl  were  provided,  an  asaistant  director  of  education  and  a  second  afisist- 
ant  director  of  education.  The  bureau  ot  ethnological  survey  was  abolished  as  a  sepa- 
rate bureau  and  constituted  a  division  of  the  bureau  of  education,  known  as  the  divi- 
sion of  ethnology.  Similarly,  the  American  Cireulatii^  Library  of  Manila,  which  had 
previously  been  conducted  by  a  board  of  trustees  under  the  direction  of  the  secretary  ot 
public  instruction,  was  abolished  as  a  separate  ofiice  or  bureau,  and  constituted  a  divi- 
sion of  the  bureau  of  education,  known  as  the  division  of  the  American  Circulating 
Library  Association  of  Manila,  Philippine  Islands. 

oThese  reports  areas  follows:  KeportoIDr.  Fred  W.  Atkinson,  general  superintend- 
ent of  public  instruction,  to  the  secretary  to  the  United  States  military  governor  in  (he 
Philippine  Islands,  published  in  the  annual  report  of  Gen.  Arthur  MacArthur,  military 
governor  of  the  Philippines,  Manila,  1901,  Vol.  II. 

Report  of  Dr.  Fred  W.  Atkinson,  general  superintendent  of  public  instruction,  to 
the  Hon.  Bernard  Moses,  secretary  of  public  instruction,  for  the  j4ar  ending  Septembef 
1,  1902;  third  annual  report  of  the  Philippine  Commission,  Part  II,  Appendix  A, 
pp.  903  to  1004. 

Report  of  Dr.  David  P.  Barrows,  general  superintendent  of  education,  for  the  period 
September  1, 1902,  to  September  30, 190!1|  made  to  Gen.  James  F.  Smith,  secretarv.of 
puolic  instruction;  fourth  annual  report  of  the  Philippine  Commission,  1903,  Part  III, 
pp.  694  to  923;  published  separately  by  the  Bureau  of  Insular  Affairs,  Washington. 

Annual  report  of  Dr.  David  P.  Barrows,  general  superintendent  of  education,  to  Gen. 


James  F.  Smith,  secretary  of  public  instruction,  for  the  period  September  15, 1903,.  U 
September  15,  3904;  fifth  annual  report  of  the  Philippine  Commission,  Part  III, 
pp.  847  to  930;  published  separately,  Manila,  September,  1904. 

Annual  report  of  Dr.  David  P.  Barrows,  general  superintendent  of  education,  to  Gen. 
James  F.  Smith,  secretary  of  public  instruction,  for  the  period  September  15,  1904,  to 
September  1 5,  1905;  published  in  report  of  the  Philippine  Commission  tor  1905,  Part 
IV,  pp.  403  to  616. 
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By  act  No.  1413,  effective  January  1,  1906,  a  change  in  school  diviaiona  was  made  by 
Bep^tii^  the  province  at  Soreogon  from  the  province  of  Albay,  and  iinitii^  with  the 
former  the  island  of  Maebate,  which  had  previously  been  a  separate  province  and  school 
division,  to  form  the  single  province  and  school  division  of  Soraogon. 

In  the  provinces  of  Mindoro,  Palawan,  Bei^uet,  and  Lepanto-Bnntoc,  the  provincial 
governors  have  been,  ex  officio,  school  saperintendente,  out  by  act  No.  1^2,  which 
became  effective  March  9,  the  director  of  education  was  authorized  to  appoint  division 
superintendents  for  these  divisions  when,  in  his  judgment,  the  interests  of  the  service 
so  required,  who  should  relieve  the  provincial  govenors  of  the  superintendency  of 
Bchools.  In  conformity  with  this  act,  acting  division  siiperintenaents  have  been 
appointed  for  the  provinces  of  Mindoro,  Benguet,  and  Lepanto-Bontoc. 

On  October  4,  1905,  by  the  passage  of  act  No.  1401,  division  superintendents  of 
schools  were  made  members  of  the  provincial  boards,  in  place  of  the  provincial  supervi- 
sors, whose  office  was  abolished.  Membership  on  tile  provincial  board  has  added  con- 
siderably to  the  duties  and  responsibilities  of  the  division  superintendents.  A  latge 
amount  of  their  time  has  been  taken  in  adjudicating  disputed  municipal  elections. 
On  the  whole,  however,  I  believe  the  measure  a  good  one.  The  loss  of  time  from 
school  work  is  probably  compensated  for  by  the  greater  consideration  given  to  school 
interests.  The  division  superintondents  brir^  to  the  task  of  provincial  government  a 
large  amount  of  local  knowledge,  close  sympathy  with  the  people,  and  good  judement, 
results  in  nearly  every  case  of  relatively  loi^  and  intimate  susquaintance  with  Phil- 
ippine affairs. 

Several  acts  of  legislation  have  had  reference  to  the  construction  of  school  build- 
ings. Act  No.  1396,  Section  II  "B, "  as  amended,  provides  that  plans  and  specifica- 
tions for  school  buildings  shall  be  prepared  by  the  district  ei^neers  after  consultation 
with  the  director  of  puDlic  works  and  with  division  superintendents,  such  plans  and 
specifications  being  subject  to  the  approval  of  the  latter  or  of  the  director  of  educa- 
tion. It  is  further  provided  by  act  No.  1495  tRat  the  consulting  architect  "shall 
exercise  general  supervision  over  the  architectural  features  of  government  construc- 
tions andof  landscape  gardening  of  public  places  of  recognized  importance."  The  same 
act  authorizes  the  province  to  secure  buildines  for  secondary  instruction,  either  by 
building,  purchase,  or  rental.  In  a  number  («  past  instances  loans  have  been  made 
by  the  insular  government  to  provinces,  to  be  reloaned  to  the  municipalities  for  school 
construction.  Act  No.  1396  makes  provision  for  provincial  loans  to  municipalities 
of  sums  not  to  exceed  10  per  cent  of  the  gross  receipts  of  the  province  for  the  year,  to 
be  used  for  the  construction  or  repair  of  school  buildings  or  for  other  school  purposes. 
These  loans,  in  accordance  with  the  provisions  of  the  act,  are  to  be  without  interest, 
and  must  be  repaid  to  the  province  not  later  than  the  end  of  the  succeeding  fiscal  year 
in  which  the  obligation  is  incurred. 

In  securing  the  permanent  location  of  the  provincial  high  schools,  there  has  occurred 
much  healthy  rivalry  between  prominent  towns  of  the  same  province.  Municipali- 
ties have  frequently  bid  for  the  high  school  by  offers  of  sites  and  grounds,  subscrip- 
tions of  money,  materials,  etc.  In  a  number  of  cases  municipalities  have  offered  to 
convey  without  consideration  lands  belonging  to  the  municipality  or  township. 
There  was  found  to  exist  in  law,  however,  no  authority  for  a  municipality  to  expend 
public  funds  or  to  donate  municipal  lands  for  provincial  purposes,  and  to  legalize  this 
proceeding,  act  No.  1492  was  passed,  empowering  municipalities  to  transfer  to  the  pro- 
vincial authority  sites  for  the  erection  of  provincial  schools. 

Diviwon  supwintendents  and  supervising  teachers  have  at  times  experienced  great 
difficulty  in  hiring  horses  for  their  work  of  inspection.  Frequently  the  only  reliable 
method  seems  to  be  that  the  superintendent  or  teacher  shall  own  nis  transportation. 
Act  No.  141 6  provided  for  a  monthly  allowance  of  F20  or  less  to  such  division  super- 
intendents and  supervising  teachers  3&  are  obliged  (o  own  their  own  horses  in  order  to 
do  their  work  of  inspection. 

■  The  Philippine  Medical  School  was  created  by  act  No.  1415,  its  control  beii^  lodged 
in  a  board  consisting  of  the  following  members:  The  secretary  of  public  instruction, 
the  secretary  of  the  interior,  one  menSser  of  the  Philippine  Commission ,  and  one  other 
member  to  be  designated  by  the  governor-general.  By  provisions  of  the  act,  other 
bureaus  are  authorized  to  loan  supplies  and  detail  employees  for  assisting  the  work 
of  the  school.  The  bureau  of  education  is  further  cooperating  by  preparing  students 
for  entrance  to  the  medical  course.  The  first  and  second  preparatory  classes  are  at 
present  under  instruction  in  the  Philippine  Normal  School,  and  the  first  class,  con- 
sisting of  20  members,  will  be  ready  to  enter  the  first  year  of  the  medical  course  upon 
the  opening  of  the  school,  which  will  probably  be  in  June  of  nest  year. 

Provision  for  juvenile  offenders  was  made  by  act  No.  143S,  whereby  all  minors  who 
are  offenders  against  the  law  may  be  committed  to  the  custody  of  any  orphan  asylum, 
reform  school,  charitable  society,  or  society  for  the  prevention  of  cruelty  to  children, 
or  to  any  other  charitable  or  educational  institution  having  for  its  object  the  betterment. 
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reform,  or  education  ot  minors.  The  Hospicio  de  San  Joh6,  a,  charitable  inetitution  under 
the  jurisdiction  of  the  archbishop  of  Manila,  is,  so  fai  as  is  known  to  this  ofRce,  the  only 
institution  that  has  provided  for  the  reception  of  such  oHenders.  About  fifty  chil- 
dren, mostly  hoys,  have  been  so  far  committed  to  this  institution  and  are  being  eared 
for  and  educated. 

Act  No.  1455  suspended  the  land  tax  in  the  Philippine  Islands  for  the  calendar 
year  1906,  and  in  Reu  thereof  provided  for  reimbursement,  out  of  insular  funds  to 
provinces  and  mimicipalities,  the  amount  of  land  tax  collected  in  the  previous  fiscal 

HBCB1PT3   iND   ESPBNDITURBa   POR  POI""      " 


Public  instruction  in  the  Philippines  is  maintained  out  of  three  sorts  of  public 
funds:  The  appropriation  of  the  insular  government  for  the  bureau  of  education; 
appropriations  ay  provincial  boards  for  provincial  high  schools  and  in  some  cases  for 
intermediate  schools,  and  appropriations  out  of  iuunicix>al  funds  for  the  support  of 
primary  schools.  No  tuition  of  any  kind  is  chained  in  any  school  where  the  teacher 
IS  paid  out  of  puhlic  funds.  Insuhir  expenditures  for  the  bureau  of  education  have 
been  somewhat  augmented  the  past  year,  mainly  by  reason  of  the  transfer  to  the  bureau 
of  education  of  the  ethnological  survey  and  of  the  American  Circulating  Librarjr,  above 
noted,  and  also  by  including  in  the  disbuisemenls  of  the  bureau  ot  education  the 
expenditure  on  account  of  government  students  in  the  United  States.  The  annual 
appropriation  bill  for  the  fiscal  year  ending  June  30,  1906,  provided  the  sum  of 
T2.9W,000  for  the  bureau  of  educatbn.  The  total  expenditures  out  of  this  sum  to 
June  30,  190«,  amounted  to  f  2, 880 ,047 .68.  This  is  the  lai^est  sum  ever  expended 
by  the  bureau  of  education  in  any  one  year." 

The  expenditure  of  the  amount  of  ?■  2,880, 047. 68  was  distributed  under  the  follow- 
ing items: 

Office  of  the  director  of  education P79,466.76 

Salaries  of  division  superintendents 122, 153. 53 

Salaries  of  clerks  to  division  superintendents 30, 350. 13 

Salaries  of  American  teachers.. 1,  745,064.72 

Salaries  of  Filipino  insular  teachers 181,803.96 

Wages  of  night-school  teachers 2, 436. 00. 

Salaries  in  division  of  ethnology  since  November  1,  1805 8, 286. 64 

Salaries  in  American  Circulating  Library  since  November  1, 1905 5, 122. 66 

Wages  ot  other  employees  of  the  bureau 4,  372.22 

Purchase  of  school  Wits  and  supplies,  including  equipment,  machinery, 
and  tools  for  industrial  departments  of  intermediate  and  high  schools, 

furniture  and  supplies 412, 170. 08 

Other  incidental  expenses,  including  postage,  telegrams,  printing,  and 

hindii^ 11, 890. 09 

Transportatioh  expenses  of  officers  and  employees  of  the  bureau,  includ- 
ing transportation  of  supervising  teacheis 61,259.30 

Rental  ot  buildings 9,000.00 

Transportation  of  supplies -  6,  873. 23 

Aid  furnished  the  towns  of  Cavite  Province  for  the  support  of  primary 

instruction 13, 877. 68 

The  education  of  Filipino  students  in  the  United  States 185, 920. 68 

The  total  expenditure  for  salaries  and  wages  was  f  2, 179 ,056. 62,  and  for  all  contin- 
tingent  expenses  ?°7O0,991.0S. 


Provincial  expenditures  for  support  ot  secondary  education  show  a  gratifving 
increase  over  last  year.  There  are  33  Christian  provinces  in  the  archipelago  wnose 
financial  administration  is  typical.  These  provinces  expended  during  the  year 
ending  June  30,  1906,  the  sum  of  P225, 159.44,  nearly  three  times  the  sum  spent  in 
the  previous  year,  which  was  !P78,918.40.     The  laiger  portion  ot  this   amount   was 

Said  for  construction  of  high  school  buildings  in  the  provinces  of  Albay,  Bulacan, 
'riental  Negros,  Romblon,  Sorsogon,  Tayabas,  Iloilo,  and  Bohol.     This  figure  includes 

"The  expenditures  were  for  the  fiscal  year— 

1905  r2. 402, 733. 46 

1904  2,488,192.00 

1903  2,801,126.00    ' 

1902  2, 388, 762.  OO 

1901  466, 822. 00 
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expenditures  from  provincial  r 

expended  on  these  DuildingB  ■«  ^  -  -       -. 

furnished  by  the  bureau  of  education  from  the  appropriation  provided  by  act  No.  1275. 
Neither  does  tlie  above  include  sums  appropriated  or  made  available  by  provincial 
governments  which  have  not  yet  been  expended. 

Next  to  building  construction  the  lat^est  item  of  provincial  expenditures  was  for 
rcDtal  of  buildings  occupied  by  high  and  intermediate  schools;  then  follow  other 
expenditures,  as  lurniture,  supplies  foi:  shops,  supplies  for  domestic  science  instruc- 
tion, janitor  service,  office  supplies  and  in  some  cases  rental  of  the  division  superin- 
tendent's office.  In  a  few  cases  also  teachera  of  Spanish  and  industrial  work  areoeing 
paid  by  provinces,  but  the  teaching  force  in  high  schools,  with  these  few  exceptions, 
IS  paid  by  the  bureau  of  education. 

The  provinces  of  Mindoro,  Palawan,  Lepanto-Bontoc,  Benguet,  and  Nueva  Vizcaya 
are  excejjtional  In  their  system  of  taxation.  In  Benguet  and  Lepanto-Bontoc  the  pop- 
ulation IS  overwhelmingly  pagan  (Igorot);  in  Nueva  Viacaya,  largely  so.  In  Palawan 
itiBpaganandMohanmiedanaawellasChristian.  InMindoroliie  Christian  population, 
while  predominant,  is  sparse  and  poor,  and  as  a  result  the  province  is  not  self-sustaining. 
None  of  these  provinces  collect  the  land  tax  and  the  provincial  governments  are  sus- 
tained by  appropriations  made  by  the  Commission  out  of  insular  funds.  From  these 
funds  Nueva  Viacaya  spent  in  support  of  its  high  school  P330;  Mindoro  and  Palawan 
havenot  reported  any  expense  of  this  nature;  Benguet  and  Lepanto-Bontoc  expended 
for  industrial  schools  for  Igorots  Pl,833,06  and  ^2,913.95,  respectively. 

In  the  Moro  Province  all  school  expenses,  including  salaries  of  Filipino  teachers 
and  salaries  of  American  teacheis,  are  paid  out  of  the  provincial  revenues.  For  school 
purposes  the  government  of  the  Moro  Province  appropriated  during  the  last  fiscal  year 
ri39,465,  of  which  iri3&,000  was  expended.  Adding  this  last  sum  to  the  others 
above  mentioned  we  have  a  total  of  provincial  expenditures  for  the  archipelaeo  of 
P365,236.45. 

MUNICIPAL   SCHOOL   FUNDS. 

Municipal  school  finances  call  for  special  attention,  as  upon  them  rests  the  entire 
system  of  primary  instruction.  With  a  very  few  exceptions  all  teacheiB  in  primary 
schools  during  the  past  year  were  municipal  teachers  (Filipinos),  appointed  by  the 
.  division  superintendents  but  paid  from  municipal  school  funds.  Out  of  the  municipal 
funds  likewise  are  paid  all  expenses  of  construction  and  repair  of  buildings,  rentals, 
furniture,  janitor  service,  transportation  of  school  supplies,  etc.,  the  bureau  of  edu- 
cation supplying,  as  formerly,  all  school  supplies  (except  furniture),  and  paying  the 
corps  of  supervising  teachers  and  their  traveling  expenses. 

Receipts  of  municipal  school  funds  in  all  provinces,  except  Benguet  and  Palawan, 
amounted  for  the  year  lo  PI, 960, 018. 68,  of  which  amount  there  was  expended 
PI, 364, 130.40;  and  unexpended  balances  on  hand  at  the  commencement  of  the  new 
flscal  year,  July  1,  amounted  to  ^595,888.28.  While  there  was  no  province  in  which 
the  receipts  of  school  funds  did  not  exceed  expenditures  and  obli^tions,  this  would 
not  hold  true  of  all  municipalities  in  the  island,  there  being  some  which  closed  the  year 
without  funds  to  pay  all  obligations  incurred.  But  these  towns,  outside  of  the  island 
of  Cebu,  are  few  in  number,  school  finances  as  a  rule  heiag  in  excellent  condition  and 
still  showing  a  substantial  increase  from  year  to  year.  (Municipal  school  funds  in  the 
fiscal  year  ]904  amounted  to  Pl,0le,303  and  in  1906  to  Pl,797,547.67.) 

This  satisfactory  condition  of  school  finances  is  largely  due  to  the  good  business 
manE^ement  of  the  division  superintendents,  who  have  distinguished  themselves  by 
watchfulness  over  expenditures,  close  economy,  and  ability  to  make  small  sums  go  a 
long  way.  The  increased  income  isattributable  in  large  part  to  the  5  per  cent  of  inter- 
nal-revenue collections  and  the  development  of  this  branch  of  the  flscal  system,  and 
also  to  the  liberal  appropriations  made  by  municipal  councils  from  general  fund*  to 
school  funds. 


Addine  leather  these  several  kinds  of  contributions,  insular,  provincial,  and  munic- 
ipal, we  tiave  as  a  ti)tal  of  revenues  provided  for  public  instruction  p 5, 229, 720. 13,  of 
which  total  there  was  expended  P4, 609 ,4 14 .63. 

These  figureB  do  not,  however,  take  account  of  voluntary  contributions  made  by 
private  individuals,  usually  for  new  school  buildings.  Owing  to  incomplete  reports 
no  exact  statistics  can  be  given  for  the  entire  archipelago  this  year.  For  the  previous 
fiscal  vear  these  gifts  ^gregated  P232,988,33.  During  the  last  school  year  probably 
more  nas  been  given  toward  high  school  buildings,  but  less  for  barrio  schools,  than 
in  1905. 

The  above  is  an  average  expense  per  capita  for  education  of  about  61  centavos.  The 
expenditure  per  capita  of  population  for  public  schools  in  the  United  States,  while 


,  Google 


REPORT  OP  THE  DIRECTOR  OP  EDUCATION.  341 

differing  much  in  different  parts  of  the  Union,  aven^a  for  the  whole  country  about 
|3.  It  IB  evident,  however,  that  comparieon  can  not  be  profitably  made  between  the 
United  States  and  the  Philippines.  On  the  contrary,  it  is  Buggestive  to  compare  the 
Phihppines  with  Japan.  In  this  latter  country  there  was  expended  in  the  year  1902-3 
a  total  of  51 ,177,029  yen,  or  about  1 .11  yen  per  capita  of  population,  rather  more  thai^ 
double  the  rate  of  expense  in  the  PhilLppinea. 


The  number  of  primary  schools,  exclusive  of  the  Moro  Province,  increased  during 
the  past  year  to  over  three  thousand,  there  being  3,108  open  in  the  month  ot  March, 
the  last  month  of  the  school  year.  In  the  Moro  Province  the  number  of  primary 
schools  increased  from  52  to  58,  including  two  trade  schools  of  primary  grade.  Adding 
these58giveBat«talof  3,166  primary  bcSixiIb  for  the  islands,  an  increase  of  439  primary 
schools  since  March,  1905.  The  number  of  Filipino  teachers  likewise  increased  from 
4,457  to  4,719  (including  324  insular  teachers),  and  in  addition  to  these  teachers  a 
lai^  number  of  "aspirantea"  or  "apprentice  teachers"  taught  during  the  year,  there 
being  1,442  reported  as  employed  in  the  month  of  March.  In  some  cases  these  appren- 
tice teachers  received  nominal  pay,  but  in  most  cases  their  servicea  were  unremuner- 
ated,  except  by  the  privil^e  of  attending  teachers'  classes  and  institutes.  In  the  Moro 
Province  the  number  of  primary  teachers  was  fiS,  making  a  total  of  6,224  Filipino  teach- 
ers and  aspirantes  giving  instruction  in  the  last  month  of  the  school  year. 

In  the  last  annual  report  attention  was  called  to  the  fact  that  the  enrollment  in  pri- 
mary schools  had  greatly  exceeded  the  facilities  av^lable  for  instruction,  and  that 
superintendents  hiS  been  directed  to  exclude  not  only  children  below  the  i^of  6,  but 
if  necessary  to  make  the  age  of  entrances  to  9  or  even  9  to  10  years,  to  insist  upon  regu- 
larity of  attendance,  and  to  try  to  improve  the  quality  of  tlie  instruction  rather  than  to 
increase  the  enrollment.  This  policy  has  been  foUowed  this  year  with  excellent 
results.  No  account  has  been  taken  oi  total  enrollment,  the  whole  attention  being  put 
upon  monthly  attendance.  October  is  the  best  month  tor  school  attendance,  but  the 
month  of  March  is  selected  for  statistics  herein  riven  as  the  last  of  the  school  year  and 
as  furnishing  the  latest  data  in  point  of  time.  For  the  month  of  March  there  were  in 
the  primary  schools  365,333  pupils,  of  whom  220,484  were  boj^s  and  144,849  girls,  the 
proportion  between  the  sexes  being  as  60  to  40.  The  average  percenl^e  of  attendance 
m  all  provinces  for  the  month  of  March  was  85.2,  the  best  attendance  being  obtained 
in  the  city  of  Manila,  where  it  was  95  per  cent,  with  Union  and  Tarlac  both  94  per  cent. 

As  regards  intermediate  instruction,  in  addition  to  the  provincial  high  schools,  36  in 
number,  each  of  which  maintsuns  an  intermediate  preparatory  department,  there  were 
92  schools  giving  intermediate  instruction.  The  total  attendance  of  pupils  in  inter- 
mediate classes,  includingprovincialhighechools,  was,  in  the  month  of  March,  9,120,  of 
whom  7,018  were  boys  ana  2,102  girls,  a  proportion  ot  77  per  cent  to  23  per  cent,  tieadeB 
69  intermediate  grade  pupils  in  the  Zamboanga  high  school  {Moro  Provincel.  The 
daily  attendance  of  these  schools  is  excellent,  hsii^  a  percentage  ot  96  per  cent.  Five 
provinces  in  the  month  ot  March  reported  that  there  had  not  been  a  single  absence 
from  school  of  an  intermediate  pupil.  These  provinces  were  Camarines,  Cavite,  Union, 
Occidental  Negros,  and  Palawan. 

As  regards  secondary  instruction,  17  provinces  last  year  had  high,  school  courses. 
These  provinces  were  llocos  Sur,  Bulacan,  Cagayan,  Lacuna,  Nueva  Ecija,  Nueva 
Vizcaya,  Pangasinan,  Romblon,  Surigao,  Tayabas,  Leyte,  Union,  Iloilo,  llocra  Norte, 
Oebu,  Cavite,  and  Batangas.  The  total  March  enrollment  in  these  secondary  classes 
was  M)8  students,  of  whom  245  were  young  men  and  fiS  young  women,  a  proportion  ot 
80  to  20  per  cent. 

The  disparity  in  numerical  attendance  of  girl  students  in  the  intermediate  and 
secondary  courses  is  rather  marked;  nevertheless,  some  of  the  very  brightest  students 
are  young  women.  The  highest  marks  in  competition  tor  appointment  as  govern- 
ment students  in  the  United  States  in  two  successive  years  nave  been  obtained  by 
young  women.  The  percent^e  of  attendance  amone  these  hifi;h  school  students  was 
most  excellent,  being  98  per  cent  in  the  month  of  ifoch.  Nine  of  these  17  schools, 
in  the  month  of  March,  did  not  have  a  single  absentee  secondary  pupil. 

The  Philippine  Normal  School  had  in  attendance  in  the  month  ot  March,  357 
students,  245  of  whom  were  young  men  and  112  young  women,  besides  119  pupils  in 
its  trsuning  school;  the  Philippine  Nautical  School,  21  students,  young  men,  and  the 
Philippine  School  of  Arts  and  Trades,  237  young  men. 

These  figures  give  a  total  attendance  of  pupils  in  all  public  schools  for  the  month  ot 
March,  1906,  ot  375,554,  which  total  may  be  compared  with  a  similar  total  of  311.843 
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Sermitted  only  to  actual  teachers  and  "aspiranteB."  The  instruction  given  was 
ivided  between  the  common  branches  of  the  Intermediate  course  and  special  topics 
of  inntruction,  such  as  school  gardening,  domestic  science,  primary  industrial  worii, 
and  methods  of  teaching.  The  regular  daily  and  weekly  instruction  of  Filipino 
teachers  by  the  supervising  teachers  was  also  continued.  These  two  means  of  devel- 
oping the  Filipino  teacher  commend  themselves  more  and  more,  and  there  is  no  imme- 
diate prospect  of  their  discontinuance. 

A  vacation  assembly  for  American  and  Filipino  teachers  was  held  in  Manila,  on  the 
grounds  of  the  normal  and  trade  schoob,  from  April  9  to  May  18,  and  was  attended  by 
186  American  and  384  Filipino  teachers.  Courses  were  ^ven  in  a  lai^  number  of 
subjects.  The  first  assembly  or  summer  school  was  a  decided  success,  and  strongly 
recommends  the  continuance  of  the  plan  every  year. 


American  teachers  under  regular  appointment  on  duty  during  the  last  school  year 
numbered  763.  The  appropriation  authorized  800  American  teadiers,  but  did  not  pro- 
vide an  appropriation  IJu^e  enough  to  employ  so  many.  This  force  was  augmented  by 
the  appointment  from'  time  to  time  of  68  teachers  under  temporary  employment.  Aa 
regards  the  American  teaching  force  the  following  facta  may  be  of  interest:  The  avenge 
salary  of  the  regular  American  teacher  was  P2, 1 81.33.    Of  all  teachers,  regular  and  tem- 

Eraty,  574  were  men  and  257  were  women;  of  these  teachers  143  had  been  in  the  service 
s  than  one  year.  The  bureau  suffered  the  loss,  by  reason  of  death,  of  4  teachers. 
There  were  83  separations,  of  which  14  were  transfers  to  other  brandies  of  the  Philip- 
pine service,  and  7  were  dismissals  for  cause.  Health  conditions  among  the  American 
teaching  force  apparently  continue  about  the  same.  During  the  forty  weeks  of  the 
school  year  the  force  of  American  teachers  averaged  a  smal!  fraction  over  three  days 
of  illness  as  agfunst  three  days  for  the  previous  year. 

KOTjlar  teachers  are  obtained  by  appointment  by  the  director  of  education  from 
eligible  lists  certified  by  the  bureau  of  civil  service,  as  the  result  of  competitive  exam- 
inations held  in  the  United  States  and  in  the  Philippines.  A  total  or  215  men  and 
107  women  were  so  certified  during  the  past  year,  and  of  this  number  110  men  and 
27  women  were  appointed  and  accepted.  This  method  of  obtaining  teachers  is  sat- 
isfactory except  for  special  instructors  as  of  science,  agriculture,  and  the  trades.  Thf  se 
classes  of  teacliers,  who  are  greatly  needed,  seem  to  seldom  enter  the  examinations. 

The  appropriation  bill  carried  294  positions  for  Filipino  insular  teachers,  but  by 
splitting  positions  (a  measure  permissible  by  executive  approval)  a  considerably 
larger  number  of  such  teachers  have  been  employed.  In  March  there  were  324 
en^ged.  Eligibility  for  permanent  appointment  to  those  positions  is  obtained  by 
civil-service  examinations.  A  fairly  lai^e  eligible  list  now  exists,  though  it  is  not 
evenly  distributed  in  the  different  provinces.  This  office  has  recommended  that  the 
standard  of  this  examination  be  raised  to  an  equal  grade  with  the  school  examination 
for  the  completion  of  the  intermediate  course.  Insular  teachers  have  been  aa^iemed 
to  various  duties;  a  few  have  been  supervisii^  teachers,  and  in  this  capacity  nave 
given  good  satisfaction.  Some  have  been  teaching  intermediate  grades,  but  the 
majority  have  served  as  principals  or  Grade  III  teachers  in  central  municipal  schools. 
Of  the  4,395  municipal  teachers  who  had  regular  appointments,  3,015  were  men  and 
1,380  were  women.  They  are  for  the  most  part  young  <835  are  under  18  years  of  age), 
educated  largely  in  schools  established  since  Amencan  rule,  and  sprung  from  the 
poorer  classes  as  well  as  from  the  well  to  do.  In  fact  all  grades  of  society  are  repre- 
sented. Their  average  compensation,  instead  of  raising,  as  was  antici^ted,  has 
decreased  and  now  averages  P18.01  per  mensem  for  men  teachers,  and  r]7.62  for 


II  teachers,  where  two  years  ago  the  figures  were  P'20.76  per  mensem  for  m , 

and  F20.09  for  women.  This  does  not,  however,  indicate  that  tne  service  is  less  well 
paid,  but  rather  that  the  standard  has  gone  up,  and  it  has  become  possible  to  secure 
new  teachers  whose  training  and  expenence  are  small  at  lower  salaries  than  before. 
Service  in  the  bureau  of  education  carries  with  it  valuable  educational  advantages 
which  have  come  to  be  appreciated,  and  which  are  a  strong  attraction  to  enter  the 
service  and  to  accept  a  modest  compensation  during  the  first  year  or  two  of  teaching. 
A  year  ago  it  was  anticipated  that  the  instruction  given  to  Filipino  teachers  wouEi 
cany  the  large  body  of  them  so  far  forward  as  to  eliminate  teachers  of  a  lower  standard 
of  attainment  than  Grade  IV.  This  result,  however,  has  by  no  means  been  reached. 
In  part  this  is  due  to  more  vigorous  examinations  and  higher  standards.  The  reports 
for  March  showed  that  there  were  1,862  teachers  who  had  not  successfully  passed  tiie 
primary  examination.  Of  the  rest  1,222  were  classified  as  belongingto  Grade  IV, 
725  to  Grade  V,  281  to  Grade  VI,  and  24  in  the  secondary  course.  The  average  of 
the  insular  teachers  is  naturallv  much  higher.  In  a  number  of  divisions  it  has  been 
possible  to  adopt  the  rule  tiiat  no  one  who  has  not  passed  the  primary  examination 
shall  be  given  a  teacher's  appointment. 
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Of  the  provinrial  schoola,  ]3  are  accommodated  in  buildings  owned  by  the  provin- 
cial governments,  and  eitlier  epecially;  constructed  or  purchased  within  the  last  three 
jearB  for  high  school  use.  These  buildii^  are  19  in  number,  and  include  shop  aa 
well  as  central  recitation  buildings.  There  are  30  buildings  rented  by  the  provincial 
governments  for  high  school  purposes,  and  in  addition  a  number  of  buildings  belong- 
ing to  the  provinces,  but  not  constructed  originally  for  school  purposes  are  used.  The 
high  school  of  the  city  of  Manila,  which  opened  June  11,  1906,  occupies  the  former 
escuela  municipal.  In  addition  fo  these  there  are  actually  under  construction  17 
building  deseed  for  high  school  use,  which  include  central  recitation  buildings, 
shop  buildings,  and  dormitories  for  students.  These  latter  buildings  are  being  con- 
structed in  part  out  of  funds  appropriated  by  the  insular  government,  in  part  hy 
provincial  appropriations,  and  to  a  considerable  degree  from  funds  provided  by  pri- 
vate subscnptions. 

Of  intermediate  schools  only  two  are  accommodated  in  buildings  specially  designed 
for  this  purpose.  One  is  the  intermediate  school  at  Indang,  Cavite,  and  the  other  the 
intermediate  trade  school  at  Bacolor,  Pampanga.  Other  intermediate  schools  are 
accommodated  either  in  centralmunicipid  school  buildii^,  in  rented  buildings,  or  in 
government  buildings  not  designed  for  tne  purpose  and  temporarily  loaned. 

There  are  2,454  primary  school  buildii^  owned  by  municipalities.  In  the  destruc- 
tive typhoon  that  visited  the  archipeli^  in  September  a  large  number  of  school 
buildings  were  destroyed,  which  have,  however,  been  more  than  compensated  tor  by 
the  construction  this  year  of  298  new  primary  school  buildings.  White  the  majority 
of  these  are  barrio  schools  and  are  in  part  of  light  materials,  they  are  of  a  more  substantJal 
chstfacter  than  those  which  were  being  put  up  two  years  ago. 


The  past  year  has  undoubtedly  been  by  far  the  most  successful  in  the  history  of  the 
bureau  In  the  accomplishment,  of  substantial  results.  More  pupils  have  been  taught 
than  ever  before  and  the  instruction  has  been  much  better.  The  r^ularity  of  attend- 
:_ii .!._  i.-_i....  _..._  J reached,  aigues  well  for  the  establishment  of 


lity  of  the  instruction,     "nie  number  of  new  schools  opened 
n  flie  two  previous  years,  when  the  work  of  the  bureau  was 
undet^ing  a  rapid  development,  but  me  growth  is  apparent,  and  these  last  schools  have 


been  established  with  particular  reference  lo  permanency. 

Advance  is  noticeable  among  the  Filipino  teachers.  The  system  of  classification 
introduced  among  them  has  been  followed  by  a  greater  definiteness  in  their  instruction. 
These  teachers  continue  to  gain  in  yeliabiUty,  strength  of  character,  and  moral 
puroose.  The  production  of  such  a  force,  numbering  as  it  now  does  over  6,000 
including  apprentice  teachers,  still  impresses  me  as  the  most  striking  result  effected  by 
the  bureanof  education.  American  teachers  must,  necessarily,  come  and  eo,  but  this 
force  of  Filipino  teachers,  continually  gaining  in  learnir^,  maturity,  and  character, 
understanding  more  and  more  clearly  the  character  of  their  mission,  and  becoming 
continually  more  devoted  to  it,  is  coming  to  be  the  best  and  most  influential  force  in 
the  life  of  the  islands. 

The  great  mass  of  public  school  pupils,  aa  has  already  been  sufficiently  well  indi- 
cated, are  children  of  the  poor  or  lowest  classes.  What  will  public  instruction  do  for 
them?  Will  it,aa  we  hope,  make  them  independent  producers,  skilled  workmen,  in- 
telligent citizens  of  their  towns,  free  them  from  debt,  raise  their  standard  of  life,  and 
elevate  their  moral  character?  This  is  the  final  test  of  the  serviceability  of  education: 
the  standard  by  which  this  system  of  public  instruction  must  in  the  end  be  judged.  I 
must  admit  that  whether  or  not  the  public  schools  will  do  all  this,  we  can  not  yet  say. 
It  may  already  be  satisfactorily  shown  that  tiie  public  schools  can  turn  out  competent 
teachers,  clerks,  and  aspiring  students,  but  whether  they  can  make  the  masses  intelli- 
gent, industrious,  economics,  and  upright  is  a  question  which  will  take  some  years 
of  further  progress  to  demonstrate,  and  argument  either  for  or  against  such  hopes  is  at 
the  present  time  mostly  futile. 


Private  instruction  plays  a  large  part  in  the  intellectual  life  of  the  islands.  While 
not  amounting  to  a  complete  classification,  these  private  schools  may  be  grouped  in 
three  classes: 

First,  there  are  institutions  of  secondary  instruction,  usually,  but  not  always,  sup- 

Krted  by  the  Catholic  Church,  and  many  of  them  with  a  histoty  reaching  back  several 
cades.    The  instructors  m  the  institutions  are  in  laige  part  members  of  religious 
orders.    Such  institutions  exist  not  only  in  Manila  but  in  several  provincial  capitals, 
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..  e  bureau  of  education  either  for  further  instruc-tion  or  tor  other  purposes,  I  ahould 
Bay  that  the  instruction  in  theee  inetitutions  was  undergoing  considerable  develop- 
ment. English  has  been  introduced  into  most  of  them  ana  in  some  cases  is  well  taught. 
My  impression  would  be  that  the  support  given  these  eehools  is  not  much  affected  by 
the  existence  of  public  schools. 

In  the  second  place,  private  schools  or  "colegioB,"  gometimes  unduly  pretentious 
in  their  announcements,  exist  in  a  great  manjr  iarge  towns.  They  usually  oner  second- 
ary education,  including  Latin,  but  give  prim^  instruction  as  weU;  some  of  them 
promise  to  confer  degrees.  Some  of  them  teach  English,  although  in  practically  all  of 
themSpanidi  is  the  basis  of  instruction.  These  schools  are  ufluatly  organised  by  ambi- 
tious young  Klipino  scholars  and  often  secure  considerable  local  support.  Not  poe- 
seBaing  large  resources  nor  the  prestige  of  past  services,  they  are  senously  interfered 
with  by  the  pvesence  of  public  nigh  srhooui  or  intermediate  schools.  These  schools, 
while  not  at  present  of  a  high  type  of  efficiency,  in  the  future  as  the  standards  of  edu- 
cation rise  and  the  qualifications  of  private  teachers  improve,  may  become  an  effectr 
ive  element  in  the  progress  of  the  people.  The  instruction,  while  too  pretentious  and 
not  sufficiently  thorough,  is  by  no  means  without  its  resulls  upon  the  minds  of  the 
pupils. 

The  third  class  of  private  school  is  the  primary  school,  usually  conducted  in  the 
native  dialect  of  the  locality,  and  designed  primarily  to  give  smafl  children  the  rudi- 
ments of  religious  instruction  and  preparation  for  their  first  communion.  Sometimes 
these  schools  are  under  the  direction  ol  the  parochial  "cura,"  and  are  held  in  the  con- 
vent; but  quite  as  often  they  are  held  in  private  houses.  Sometimes  the  teachers  are 
men,  or  more  frequently  women,  who  were  public  school  teachers  in  Spanish  times, 
but  who  did  not  make  the  degree  of  progress  necessary  to  continue  under  the  present 
government.  There  are  hundreds  of  these  schools  all  over  the  archipelago.  Children 
sometimes  leave  the  public  schools  for  a  few  months  in  order  to  receive  in  them  the 
religious  instruction  which  is  not  provided  in  public  schools.  It  can  not  be  stated, 
however,  that  these  schools  are  well  conducted.  The  order  is  poor.  Children  receive 
little  attention  from  the  teacher,  who  is  frequently  occupied  with  other  things,  such 
as  household  duties,  and,  if  attendance  at  these  pnvate  schools  prevented  the  child's 
getting  the  education  of  the  public  schools,  their  presence  would  be  considered  regretr 
table,  out  the  fact  is  that  an  adjustment  between  the  work  of  the  public  schools  and 
these  private  schools  seems  to  he  gradually  taking  place.  The  crowded  attendance  in 
the  public  schools  makes  it  necessary  more  and  more  to  exclude  from  attendance  chil- 
dren under  8  or  9  years  of  age.  The  years  from  9  to  12  are  believed  to  be  the  best  for 
attendance  at  a  public  primary  school.  The  child  is  more  matured  and  better  able  to 
undertake  the  learning  of  a  new  tongue;  leaving  the  primary  school  at  frowi  12  to  15, 
he  is  also  much  more  likely  to  make  use  of  the  mieuage  and  instruction  therein 
obtained  than  if  he  left  at  10.  It  would  then  seem  that  there  is  a  period  in  thelifeof  the 
child,  say  from  thereof  6  to  9,  in  whichprivateinstructionmay  be  cordially  invited. 
In  a  single  year  of  instruction  the  child  could  be  tai^ht  the  alphabet  and  the  sylla- 
bary necessary  to  read  a  native  tongue,  and,  in  addition,  it  the  school  was  a  church 
school,  receive  religious  instruction  embracing  a  simple  exposition  of  Christian  faith, 
prayers,  songs,  and  Christian  morals.  Itmightbefurtherremarked,  however,  that  the 
task  imposed  upon  the  church  of  giving  elementary  religious  teaching  would  be  a  far 
ampler  one  than  that  imposed  on  the  government  in  giving  three  years  of  primary 
instruction,  inasmuch  as  where  the  primary  schools  must  attempt  to  reach  400,000 
pupils  these  doctrinal  schools  could  be  content  with  a  third  of  the  number,  as  the 
instruction  need  last  but  one-third  as  long;  and,  while  the  public  schools  must  have 
native  teachers  sufficiently  trained  in  English  to  give  three  years'  satisfactory  English 
instruction,  the  doctrinal  schools  would  require  no  such  standard  of  their  t^ichers. 

During  the  past  year  the  clergy,  particularly  the  native  curas,  have  continued  to  be 
friendly  supporters  of  the  schools.  The  only  part  of  the  archipelago  in  which  there 
has  been  reported  religious  opposition  is  in  the  Moro  Province,  where  the  superintend- 
ent reports  very  active  opposition  on  the  part  of  the  Jesuit  missionaries.  In  the  north- 
em  provinces  of  Mindanao  the  public  schools  seem  to  have  fully  won  the  confidence 
and  support  of  the  people,  and  the  attitude  of  the  Jesuit  missionaries  has  become 
friendly.  Some  advantiffie  is  taken  by  priests  of  the  opportunities  lor  instruction  erf 
public  school  pupils  under  the  provisions  of  section  16  of  act  No.  74,  and  in  some 
places  this  seems  to  be  a  satisfactory  arrangement.  It  is  not,  however,  generally  taken 
advantage  of. 

There  is  another  field  in  which  the  Catholic  Church  as  well  as  various  missionary 
societies  are  commencing  to  cooperate  with  the  work  of  public  education.  This  is  by 
establishii^  private  dormitories  for  students  attending  provincial  high  schools  and 
schools  in  Manila,    This  has  been  done  in  several  provincial  capitals,  and  for  students 
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attending  the  Philippine  Normal  School  a  dormitory  has  been  opened  by  the  arch- 
bishop of  Manila.  There  is  a  great  field  tor  such  enterprise  and  many  such  student 
homes  are  needed,  in  addition  U)  such  public  dormitorieB  as  have  been  opened.  These 
institutions  have,  of  course,  no  official  relation  with  the  public  schools,  whose  students 
they  shelter,  nor  with  the  bureau  of  education,  but  in  view  of  the  homeless  and  unpro- 
tected life  of  hundreds  of  our  young  men  studenta,  their  presence  is  welcome. 


Supervising  teachers  generally  become  familiar  with  the  native  language  of  their 
district  and  find  this  knowledge  of  creat  assistance  to  them  in  their  work  amoiK^the 
people.  It  ie  never  used  in  the  public  schools  even  by  the  Philipino  teachers.  Eng- 
lish ia  taught,  even  to  the  small  beginner,  without  the  assistance  of  translation,  the 
first  steps  of  the  pupil  in  chart  and  primer  being  so  artai^ed  as  to  obviate  its  employ- 
ment. This  method,  which  is  that  most  commonly  in  vogue  among  teachers  of  foreign 
languages,  receives  the  overwhelming  indorsement  of  American  superintend  enta  and 
teachers.  There  are  some,  however,  who  advocate  modifications  of  this  method,  and 
their  critidsms  are  sufficiently  intelligent  and  thoughtful  to  demand  consideration. 

Ab  tar  as  the  people  of  the  provinces  are  concerned  the  demand  for  instruction  in 
English  has  continued  to  increase,  and  b  at  the  present  time  practically  unanimous. 

Recently  certain  Filipino  writers  in  Manila  have  viewed  the  teaching  of  English 
with  some  alarm.  They  see  in  it  a  menace  to  the  "Filipino  soul,"  and  argue  that 
knowledge  of  English  will  "SaKonize"  the  Filipino  people. 

The  history  of  other  peoides,  however,  does  not  justify  the  belief  that  the  adoption  of 
Ei^lish  speech  will  result  in  making  over  the  race  to  conform  to  artificial  standards. 
Mexico  might  be  mentioned  as  a  country  where  Spanish  speech  has  spread  among  the 
Indian  population  without  destroying  the  best  native  elements  of  its  character.  1 
suppose  no  one  would  argue  that  Mexico  would  be  better  oft  to-day  if  Spanish  were 
not  the  universal  medium  of  communication  and  the  native  Indian  languages  had  con- 
tinued to  be  the  only  idioms  spoken  by  the  great  mauB  of  the  population.  It  is,  how- 
ever, the  choice  of  the  Filipino  people  which  must  eventually^  decide  this  matter  and 
this  is  at  present  overwhelmingly  in  favor  of  English  instruction.  One  of  the  native 
papers  of  Manila  in  speaking  of  the  recent  criticisms  of  the  teaching  of  English,  said : 

Arainst  all  the  ai^uments  that  can  be  opposed  to  the  teaching  that  is  given  in  the 
public  schools,  there  exists  one  that   ia  irrefutable — the  school  attendance." 


3  be  little  to  recommend  v 

„     .,tion  is  asked  for  except  a  !  ^ 

Commission  which  will  authorize  municipalities  to  subscribe  to  the  expense  ol  pro- 
vincial schools. 

The  only  doubtful  feature  of  the  system  of  instruction  seems  to  be  the  intermediate 
schools.  Our  original  programme  of  120  such  institutions,  an  average  of  three  to  a 
province,  has  not  been  possible  becauseof  inadequacy  of  funds.  The  bureau  of  educa- 
tion is  supplying  the  instructors  for  these  schools  and  the  insular  government  is  not  now 
Sroviding  enough  money  to  enable  it  to  do  so  in  aU  cases  demanded.  It  seeroa  proba- 
le  that  the  development  of  intermediate  schools  will  have  to  wait  upon  a  class  of 
Filipino  teachers  capable  of  giving  this  instruction,  and  upon  the  increase  of  local 
revenues,  either  provincial  or  municipal,  to  the  point  where  they  can  aupport  them. 
It  may  be  better  to  plan  for  fewer  intermediate  schools  and  to  modify  the  primary 
coursesoas  togivea  fourth  enideof  instruction  in  all  central  municipal  schools.  This 
is  a  plan  which  will  be  tried  in  the  next  year  or  two.  Under  this  phui  special  schools 
giving  the  instruction  of  Grades  III  and  IV  should  exist  in  all  municipalities.  The 
teaching  should  be  limited  to  the  third  and  fourth  grades,  leaving  the  first  and  secood 
grades  to  the  barrio  schools,  and  it  should  be  of  an  eminently  practical  kind,  designed 
to  fit  the  boya  and  girls  for  comfortable,  respectable,  healthful  lives  in  their  own  towns. 
It  should  aim  not  only  to  complete  the  pupil's  practical  familiarity  with  English,  with 
business  arithmetic,  and  with  elementary  geography,  but  shuuld  also  add  instruction 
in  agriculture  and  tool  work,  such  aa  handy  carpentering,  blackamithing,  stone  and 
brick  masonry,  and  the  use  of  cement,  whitewashing  and  painting.  It  should  also, 
identify  the  pupil  with  the  life  of  his  town,  its  improvement,  sanitation,  and  political 
activity.  For  the  girls  it  should  embrace  two  years  of  housekeeping,  cooking,  care  of 
infants,  nursing,  and  sanitation.  Such  schools  as  these  can  not  he  started  until  we 
have  a  clasa  of  Filipino  teachers  who  are  trained  not  merely  in  the  academic  branches 
necessary  but  in  the  practical  subjects  as  well.  This  problem  is,  however,  being 
seriously  attacked,  and  in  one  provmce,  Pangasinan,  there  is  thia  present  year  under 
instruction  a  teacher  from  each  of  30  towns,  who  will  spend  the  entire  year  in  the 
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provincial  Capitol  preparing  to  tettch  such  BubjectB  as  above  are  outlined.  It  may  be 
that  the  eBtabiishment  of  such  schools  as  these,  which  shall  complete  the  instruction  of 
the  great  mass  of  the  people,  and  apply  it  to  their  needs,  will  be  the  solution,  of  our 
problem  of  mating  education  the  tranHiorniing  factor  in  the  social  and  economic  life  of 
the  nation. 


The  chief  of  this  division,  Dr.  Merton  L.  Miller,  has  been  largely  occupied  during 
the  past  year  in  visiting  different  non-Christain  tribes  and  securing  information  for  the 
secretary  of  the  interior  that  would  assist  in  settling  administrative  questions  having  to 
do  with  these  peoples.  He  visited  the  Bukidnon  of  Misamis  Province,  the  Negritos  ot 
Tarlac,  Zambales.  Bataan,  and  Pampanga,  and  the  Negritosand  Iloagot  inNueva  Bcija 
and  Infanta.  The  assistant  ethnolc^ist,  Mr.  Christie,  tinn  spent  most  of  the  year 
prosecuting  field  studies  among  the  Subanon  of  Mindanao. 

In  Februarythe  offices  of  this  division  and  the  ethnolwical  exhibit  returned  from 
the  St,  Louis  Exposition,  were  moved  into  the  same  building  with  the  other  offices  of 
the  bureau  of  education.  This  ethnological  material  is  consideiuhle  in  quantity  and, 
for  certain  tribes  of  the  Philippines,  and  fairly  complete.  It,  unlortunately,  was 
returned  from  St.  Louis  laigely  unlabeled,  and  a  laige  amount  of  work  has  been  neces- 
sary in  order  to  identify  and  label  the  specimens.  They  are  now  in  part  being 
arrai^^  for  display. 


Relaciones  Agustinianas  de  las  Razas  del  Horte  de  Luzon,  edited  by  F.  Angel  Perez; 
and  studies  in  Moro  History,  I/aw,  and  Religion,  by  Dr.  N.  M.  Saleeby. 

The  Commercial  Museum,  formerly  in  charee  of  the  bureau  of  the  ethnological 
survey,  was  by  executive  direction  discontinued  and  its  affairs  have  beea  wouna  up, 
its  exnibits  being  returned  to  exhibitors  or  disposed  of  according  to  their  directions. 

THE   DIVISION    OP  THE   AMERICAN   CTRCULATINQ   LTBRAHY   OF   MANILA. 

This  library  was  transferred  during  the  nvonth  of  March  to  the  same  building  with  the 
bureau  of  education,  and  occupies  the  entire  western  end  of  the  building.  Since  this 
removal  the  library  has  been  open  contiuuously  from  8  in  the  morning  until  10  at 
n^ht  eachdayof  the  week  except  Sundays  and  holidays.  The  number  ol  subscribers 
increased  from  290  in  April  to  430  in  June.  The  number  of  volumes  drawn  out  per 
month  is  now  about  1,400,  of  which  1,100  are  Action.  The  number  of  volumes  on  hand 
June  30  was  12,482.  Receipts  from  subscribers'  cards  and  fines  amounted  to  about 
P230  permensem.  and  constitute  a  fund  which  is  expended  net  for  new  books  and 

feriodicals.  A  balance  of  P'3,200  was  on  hand  at  the  end  of  the  fiscal  year.  About 
,000  new  volumes  in  the  subjects  of  history,  travel,  administration,  and  political 
economy  have  lately  been  ordered,  and  importont  additions  have  been  made  to  the  list 
ot  periodicals.  The  periodical  list  with  recent  additions  embraces  108  current  publi- 
cations. This  by  no  means,  however,  exhausts  the  reading  facilities  offered  through 
the  librwy.  There  are  also  available  the  exchanges  received  by  the  division  of  ethnol- 
ogy for  its  publications,  which  amount  to  152  American  and  foreign  publications. 
There  isalsoalargelist  of  trade  journals  from  all  parls  of  the  world  formerly  received 
by  the  Commercial  Museum  and  now  coming  to  the  bureau  of  education,  wnich  num- 
ber 63.  In  addition  to  these,  20  publications  devoted  to  science  and  education  are 
received  by  the  bureau  of  education,  which  are  likewiseavailable  tor  the  public.  The 
whole  constitutes  a  wide  range  of  periodical  reading  matter  available  at  all  times  to  the 
public.  An  effort  is  likewise  being  made  to  form  a  library  of  Phtlippiniana  and  a  spe- 
cial room  has  been  set  apart  for  such  collections,  to  which  admission  may  be  had  upon 
application. 

Much  progresshas  been  made  in  the  last  few  months  toward  cataloguing  the  library. 
Over  12,000  volumes  have  been  accessioned,  had  pockets  attached,  and  book  cards  pre- 
pared; 4,480  volumes  were  book  numbered,  classified,  and  labeled,  and  4,350  volumes 
had  catalogue  slips  written.  This  entire  task  will  be  pushed  forward  to  completion. 
""  .    -     ■   .         .,,,..  ..  ,1  ...  1,    .     jiijupgeetions 

ionalities  resi- 
istacfory,  and 


Thepresent  aim  is  to  make  thelibrary  thoroughly  cosmopolitan  and  tobui 


dent  in  the  city  of  Manila.    The  present  patronage  is  considered  very  sati 
is  steadily  increasing. 

Very  respectfully,  David  P,  Barrows, 

Director  of  EduiMion. 
Hon.  W.  Cameron  Forbes, 

Aeting  Secretary  of  Public  Instruclicm,  Manila,  P.  I. 
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Manila,  P.  I.,  August  il,  190%. 

Sir:  Ihave  the  honor  to  transmit  herewith  the  annual  report  of  the  bureau  of  supply 
for  the  period  from  July  1,  1905,  to  June  30,  1S06. 

As  thifl  report  is  lazily  statistical  in  explanation  of  the  accounting,  I  quote  from  the 
Hubreport  of  the  acting  disbursing  officer  and  cashier,  Mr.  J.  W.  McPerran: 

"  It  will  be  seen  that  thia  report  ia  divided  into  three  parts,  principally  for  the  sake  of 
convenience  and  ready  reference,  the  first  comprising  a  compendium  of  the  operations 
of  flie  bureau  as  conducted  along  methodical  lines  of  accounting  invariably  adhered  to 
by  up-to-date  commercial  estaHishments,  and  consisting  of  the  least  amount  of  data 
pDeaible  to  a  complete  and  comprehensive  understanding  of  the  true  condition  of  the 
business  and  financial  affairsof  this  institution  as  a  whole,  llie' general  statement  of 
assets  and  liabilities '  is  to  a  considerable  extent  supported  by  brief  supplemental  state- 
ments, all  of  which  are  considered  essential  to  the  completeness  of  the  report  and  explain 
adequately  just  how  the  business  has  been  conducted  durii^  the  period  of  the  liscal 
year  which  the  report  covera.  Every  item  appeariM  in  connection  with  these  state- 
ments can  be  readily  verified  by  reference  to  nooks  of  permanent  record  in  this  office, 
aUof  which  books  are  replete  wiui  such  statistical  and  bookkeeping  dataaa  is  absolutely 
necessary  to  enable  a  true  condition  of  the  business  to  he  determined  at  any  time.  The 
system  of  accounting  in  vr^e  is  thorough  and  complete  in  every  particular,  which 
gratifying  condition  can  lai^y  he  attributed  to  the  fa«t  that  the  work  is  being  handled 
by  a  competent  and  eneigetic  set  of  clerks,  most  of  whom  have  had  considerable  experi- 
ence both  in  government  and  commercial  afiaiis,  making  them  in  a  sense  indispensable 
to  the  succeffiful  operation  of  the  office. 

"The  second  part  ot  this  report  deals  exclusively  with  the  sales  and  settlements 
derived  therefrom,  and  covers  in  detail  all  of  the  business  coming  under  the  adminiS' 
trative  supervision  of  the  undersigned  in  his  capacity  as  cashier.  The  sales  of  supplies 
in  connection  with  the  commissary  supply  store  are  included  in  the  total  sales  of  the 
bureau,  as  is  shown  by  the  detailed  statements  of  such  sales,  but  the  commiasary  busi- 
ness is  shown  separately — sales,  purchaaea,  etc. — in  general  statements  in  connection 
with  this  report. 

"The  thinJ  and  final  part  of  this  report,  as  will  be  seen,  consists  of  several  detailed 
statements  showir^  all  disbursements  made  by  this  office,  including  the  disbursements 
madeby  the  disbursing  £^ent,  Washington,  D.  C,  in  paymentofsuppliea  purchased  tor 
and  on  account  of  this  bureau  in  the  United  States  during  the  period  covered  by  this 
report. 

Amonc  the  assets  and  liabilities,  as  shown  in  the  'general  statement  ot  assets  and 
liabilities  embodied  in  this  report,  there  appeara  few  items  which  have  been  pending 
adjustment  for  sometime.  The  first  is  the  item  of  P23, 245.94  whicJi  is  being  carried  on 
the  books  of  this  office  as  an  asset,  principalSv  on  the  strength  ot  the  interpretation  ot 
that  part  ot  act  No.  1361  which  relates  to  this  bureau.  It  would  appear  from  the  word- 
ing ot  the  act  in  aueation  that  certain  of  the  administrative  expenses  of  this  bureau 
covering  the  fourtn  quarter,  fiscal  year  1905,  were  to  be  ptud  out  ot  available  funds 
appropriated  by  act  No.  1225.  These  expenses^  however,  aggregating  aa  above  stated, 
the  sum  of  P23, 245. 94,  intheabsenceotadefiniteunderstandinginuie  premises,  were 
to  promptly  meet  the  emergencies  of  the  occasion,  paid  out  of  purchase  of  supplies' 
appropnation,and  this  office  being  still  of  the  opinion  that  suchtunds  should  have  been 
permanently  withdrawn  from  act  No.  1225  to  cover  swd  expenses,  requests  that  recom- 
mendation be  made  withaviewtohaving  the  amount  involved  refunded  to  'purchase 
of  supplies'  appropriation.  If  this  amount  is  not  allowed,  naturally  a  corresponding 
diminution  will  be  effected  in  the  surplus  account. 
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' '  In  reference  to  the  item  of  I'20,746.67,  which  constitutes  a  proper  charge  againat  the 
'Coi^eBsionalrelief  fund, 'and  which  was  paid  out  of  the 'purchase  of  supplies'  appro- 
priatEOR  to  cover  the  cost  of  a  certain  quantity  of  gal vani zed-iron  roofing  furnished  to 
the  inhahitants  of  varioua  provinces  throughout  the  islands  for  the  purpose  of  relieving 
disfreBs,  etc.,  caused  by  locusts,  it  would  appear,  in  view  of  the  long  time  settlement 
has  been  pendii^,  that  exceptional  measurea  should  be  resorted  to  m  order  that  this 
long  outstanding  obligation  may  be  liquidated. 

"The  other  items  which  this  office  is  desirous  of  having  adjusted  at  the  earliest  prac- 
ticable date  also  appertainto' Congressional  relief  funds,' and  have  been  carried  on  the 
books  of  this  office  for  an  cKcoptionaliy  long  period,  unsuccessful  efforts  havii^  been 
made  on  various  occasions  to  effect  their  proper  adjustment.  The  items  involved  are 
the  last  three  appearing  in  the  column  of  assets  in  tQe'generalstatement  of  assets  and 
liabilities' and  a^egate  P29,046.22,  covering  payments  made  out  of  the '  purijiase  of 
supplies'  appropriation  for  the  care  and  maintenance  of  carabao,  there  being  no  funds 
available  and  specially  set  aside  at  the  time  for  this  purpose,  and  as  such  expenditures 
were  consistent  with  the  needs  and  requiremenfsof  theservice,  'purchase  of  supplies' 
funds  were  drawn  upon  in  anticipation  of  favorable  legislative  enactment  providing  for 
reimbureement.  This  action,  however,  has  never  been  accomplished,  and  in  view  of 
the  forgoing  circumstances  it  is  again  urged  that  the  necessary  course  of  procedure  be 
adopteawith  a  view  of  bringing  about  the  final  adjustment  of  the  amounts  involved. 

"In  addition  to  the  above  there  is  an  item  of  P69,836.32  representing  a  liability  and 
carried  as  such  on  the  books  of  this  office.  This  amount  is  due  '  Coi^essional  relief 
fund.' on  account  of  rice  taken  over  and  disposed  of  by  sale  in  ther^;ulftrway,and  as 
payment  to  cover  this  rice  has  been  made  and  erroneously  applied  to  the  credit  of 
purchase  of  supplies' appropriation,  it  would  seem  to  be  incumbent  upon  this  bureau 
to  arrange  for  an  early  adjustment  of  the  matter," 


There  has  been  from  time  to  time  during  the  past  year  newspaper  criticism  of  the 
action  of  this  bureau  in  ordering  supplies  in  the  United  States.  Keference  to  Exhibit 
D  shows  that  the  purchases  in  Manila  amounted  to  F2,35fi,065.71,  and  the  total  for  the 
United  States,  ^978,981.36.  Of  thisamount  P-182,149.86waspaid  toMr.  W.W.  Kob- 
inson,  Seattle,  Wash,,  by  the  bureau  of  insular  affairs  for  hay  and  grain  on  the  old  con- 
tract, which  for  three  years  has  been  handled  direct,  but  is  now,  under  the  new  ar- 
mi^ment,  paid  for  in  Manila.  ^272,257 .94  was  jiaid  by  the  bureau  of  insular  affairs 
for  school  books  for  the  bureau  of  education,  upon  which  amount  agents  in  Manila  are 
supposed  to  have  received  commissions.  F59, 755.40  was  paid  for  supplies  and  machin- 
erv  for  the  bureau  of  printing.  The  majority  of  goods  so  purchased  are  at  practi- 
cally the  same  prices  as  are  paid  by  the  Government  Printii^  Office  in  the  United 
States.  The  machinery,  etc.,  ordered  for  the  bureau  of  printii^,  in  the  nature  of 
additions,  repairs,  and  replacements  of  the  original  plant,  are  purchased  to  better 
advantage  by  our  own  agent,  who  has  access  to  and  may  consult  officials  of  the  Govern- 
ment Pnnting  Office  in  Washii^ton  in  detail  in  the  matter  of  these  supplies. 

Summary, 

Total  value  of  supplies  purchased  in  Manila  during  fiscal  year  IftOfi. .   T2,  35fi,  055. 71 

Total  value  of  supplies  purchased  in  the  United  States.  . 

Total  amount  expended  for  hay  and  oats,  school  books,  et< 

ing  supplies 


Amount  expended  ii 
Pliea 


Thus  it  will  be  seen  that  81  per  cent  of  the  purchases  were  made  of  Manila  merchants 
and  agents. 

Many  cases  arise  where  it  would  be  folly  to  give  orders  to  local  firms;  for  example, 
medicines,  inks,  glassware,  and  crockery,  where  there  is  a  chance  for  great  loss  by 
breaki^e,  and  in  "rush"  orders,  which  necessitate  cabling  the  order.  In  the  first 
case  the  merchant  charges  a  higher  price  to  protect  himself  against  loss  by  breakage 
while  the  government  is  absolutely  protected  by  the  insurance  policy.  No  matter 
how  great  or  small  the  damage,  cause  not  considered,  the  government  is  paid  therefor 
by  the  insurance  company,  hence  we  have  no  losses  of  this  nature.  In  the  second  in- 
stance, if  we  place  "rush"  orders  with  local  firms  they  must  pay  twice  the  cable  mte 
paid  by  the  government,  ahigherfre^ht,  insurance,  and  lighterage  rat 
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greater  than  when  ordered  dfrect.     In  this  connection  I  quote   below  from  o 

tract  now  in  force  with  all  the  Hteamflhip  companies  plying  between  New  York  and 

"7.  It  is  further  assert  that  the  party  of  the  first  part  shall  have  preference  over  the 
general  public  in  the  transportation  of  its  cargo,  but  that  reasonable  notice  shall  be 
given  from  time  to  time  to  tnej>artieB  of  the  second  part  of  tile  probable  amount  of  auch 
ciugo,  in  order  that  the  requisite  stowage  raay  be  reserved." 

Hence  it  will  be  seen  that  this  bureau  is  better  equipped  to  handle  "rueJi"  busineea 
and  can  do  so  for  less  cost  than  local  firms. 

Your  attention  is  respectfully  invited  to  Exhibit  J,  which  shows  that,  notwithstand- 
ing the  fact  that  in  January,  1906,  the  commissary  of  the  coristabulary  was  turned  over 
to  this  bureau,  thereby  entailing  additional  labor,  care,  and  responsibility,  we  have 
decreased  the  operating  espenses  of  the  whole  bureau  very  materially.  It  is  respect- 
fully suggested  that  if  all  special  purchase  privileges  be  recf^led,  and  this  bureau  be 
requirett  to  make  all  purwiases  under  the  existing  laws,  a  great  saving  would  be 

.H.„,.j     T. .i,,_i.  1 .1 ;„! 1. .--.ii.^g  file  no  estimates,  but  at 

ying  in  the  open 
ts  estimated  for  at 
lowest  prices.  This  applies  particularly  Ui  the  bureau  of  customs  and  the  bureau  of 
constabulary.  Your  attention  is  invited  to  act  No.  146,  section  5.  The  bureaus  men- 
tioned have  not  complied  with  this  law  for  years.  I  fail  to  find  any  act  of  the  Commis- 
sion modifyiig  this  act  (No.  146)  in  the  matter  of  filing  estimates. 


requireu  v>  muKe  uii  purciiusuH  uiiuer  iiie  exisuiig  laws,  a  greai  saving 
effected.  Bureaus  which  have  the  special  purchase  privila[e  file  no  estim 
pleasure  make  inroads  on  ou-  stocks,  forcing  ub  frequently  to  buying  i 
market  for  other  bureaus  that  should  be  entitled  to  receive  the  goods  estin 


Your  attention  is  further  invited  to  the  report  of  the  reorganization  committee  in  the 
matter  of  warehouses.  That  this  recommendation  be  complied  with  is  verj'  essential. 
This  bureau  is  now  paying  P"45,000  per  annum  rent.  If  a  suitable,  up-to-date  ware- 
house be  constructed,  the  saviiwof  this  high  rental  and  a  very  material  reduction  in 
the  cost  of  administration  would  result,  amountii^  to  at  least  F'65,000  per  annum  in 
the  cost  of  administration  of  this  bureau  alone.  To  quote  from  the  report  of  the  reor- 
ganization committee  in  the  matter  of  *-arehouse: 

"It  is  believed  that  the  amiual  net  saving,  if  this  recommendation  is  adopted,  would 
be  not  less  than  1*100,000." 

This  bureau  stands  ready  to  contribute  P'350,000  of  its  surplus  toward  putting  this 
plan  into  effect  at  once. 

Business  conditions  in  ManUa  are  far  from  satisfactory,  owing  to  the  unsettled  con- 
ditions existing  in  some  of  the  provinces,  the  failure  of  Oongrera  to  extend  any  relief  in 
tjiematterof  tariff,  and  thewant  of  a  definite  settled  policy  toward  these  Islands.  The 
business  of  this  bureau  has  fallen  off  28  per  cent  in  the  past  year,  and  as  we  are  the 
largest  buyers  and  importers  of  general  supplies  this  is  a  pretty  fitir  index  to  the  business 
coAditions  in  Manila. 

Respectfully  submitted.  E,  G.  Shields, 


The  Sechetary  of  Public  Ins 

ManUa,  P.  I. 


Purchasiiu)  Agent. 


Note. — The  following  exhibits  accompanyii^  thia  report  are  on  file  in  the  War 
Department. 

General  slatermnts. 

Exhibit  A. — General  statement  of  bureau  assets  and  liabilities. 

Exhibit  B. — Financial  statement  appropriation  "Purchase  of  supplies." 

Exhibit  C— Surplus  account. 

Exhibit  D.— General  statement  of  supplies  account. 

Exhibit  B. — Statement  of  earnings  and  expenses,  fiscal  year  1906. 

Exhibit  F.— Sales  of  supplies,  fiscal  year  1906. 

Exhibit  G. — Comparative  statemert  of  sales. 

Exhibit  H. — Comparative  statement  of  surcharge  earnings. 

Exhibit  I. — Monthly  operating  expenses,  fiscal  year  1906. 

Exhibit  J.— Comparative  statement  of  operatii^  expenses.     Auxiliary. 

Exhibit  K. — Stores  account,  commissary  division. 

Exhibit  L, — Sales  of  stores,  comniiasary  division. 

Exhibit  M. — Loss  sustained  through  commissary  division. 
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Cashier's  statements. 

Exhibit  N. — General  statement  of  coUections  and  depoeitB. 

Exhibit  0. — Condensed  statement  of  sales,  fiscal  year  190fi. 

Exhibit  P. — Abstract  ot  depM^mental  saleH,  fiscal  year  190S. 

Exhibit  Q. — Abstract  of  provincial  sales,  fiscal  year  1906. 

Exhibit  B. — Abstract  of  Congreesional  relief  fund,  auction  and  miscellaneou 

and  »X)Uections,  fiscal  year  1906. 
Exhibit  S. — Departmental  collections  through  auditor's  settlement  h 
Exhibit  T.— Cash  collections,  fiscal  year  190" 

Disburdng  officer's 


Exhibit  U. — Condensed  statement  ot  receipts  showing  distribution. 
Exhibit  v.— Detailed  statement  of  receipts,  fiscal  year  1906. 
Exhibit  IV.— -Condensed  statement  of  disbursements  showing  distribution. 
Exhibit  X.— Detailed  statement  of  disbursements  by  months,  fiscal  year  1906. 
Exhibit  Y. — Abstract  of  cash  payments  covcrii^  purchases,  fiscal  year  1906. 
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Department  op  Public  Instruction, 

Bureau  of  Prisons, 
Manila,  June  30, 1906. 

Sir:  I  have  the  honov  to  submit  herewith  my  first  annual  report  (fiscai  year  endine 
June  30, 1906)  as  the  director  of  prisons,  the  bureau  of  prisons  having  licen  established, 
effective  November  1  1906,  as  per  act  No.  1407  of  the  Philippine  Commission,  embrac- 
ing, in  addition  to  Bilibid  prison  and  Iwahig  penal  colony,  39  ]>rovincial  prisons,  all 
insular  and  provincial  prisoners  heii^  placed  under  the  general  jurisdiction,  supervi- 
sion, and  control  of  the  bureau  of  prisons. 

On  the  establishment  of  the  bureau  of  prisons  steps  were  taken  to  ascertain  the  con- 
dition of  the  39  provineid  prisons — the  population,  condition  of  prisoners,  how  offi- 
cered and  mantled,  the  health  of  the  prisoners,  discipline,  work  employed  at,  length 
of  sentence,  crimes  for  which  committed,  number  oi  adults  and  juveniles,  males  and 
females,  etc. 

This  information  was  rather  difficult  to  obt^n,  owing  to  the  election  of  the  provincial 
governors,  the  outgoing  governors  not  caring  to  take  up  the  matter,  and  aftei  the  elec- 
tion the  new  governors  requiring  some  time  in  which  to  get  settled  in  their  new  posi- 
tions. After  receiving  sufficient  data  from  a  majority  of  the  39  provinces  on  which  to 
base  a  fairly  accurate  estimate  of  the  condition  of  the  provincial  prisons  and  prisoners, 
a  trip  of  inspection  was  made,  which  included  Pai^asinan,  Bei^uet,  Union.  Lepanto- 
BontoCj  Ilocos  Sur,  Ilocos  Norte,  Cagayan,  Isabels,  and  later  Laguna  and  Cavite.  An 
inspection  of  these  provincial  prisons  disclosed  the  fact  that  in  afl  cases  thev  could  not 
be  considered  as  secure,  and  that  in  the  majority  of  cases  they  w^ere  decidedly  insecure. 
There  waiva  decided  lack  of  discipline  and  control,  and  in  many  instances  the  attempt 
to  carry  out  the  sentence  of  the  court  was  decidedly  farcical. 

Steps  have  been  taken  to  establish  uniformity  tmxx^hoiit  the  islands  in  the  matter 
of  prison  management,  discipline,  and  security.  Aiiniform  system  of  records,  with 
explicit  instructions  in  circular  form,  are  being  prepared  for  the  printer,  via:  Instruc- 
tions to  wardens  how  to  proceed  from  the  time  of  the  arrival  of  a  prisoner  until  his 
dischtu^e;  directions  for  the  management  and  discipline  of  the  guard;  suggestions 
regardii^  the  establishment  of  industries,  and  a  complete  system  of  accounting  for 
same.  It  is  intended  to  arrange  to  place  articles  manufactured  in  the  j>rovinci^ 
piisons  that  will  have  areadyeale  in  Manila  on  sale  at  the  sales  room  at  Bilibid  prison. 


Prisoners  in  charge  of  the  bureau  of  prisons,  aside  from  the  provisions  of  act  No.  1407, 
are  distributed  aa  follows: 

Bilibid  prison 3.554 

Hospital  B 157 

— 3, 7X3 

Iwahig  penal  colony -.- - 467 

Camp  Overton _ 152 

Ligtong  prison  quarries 86 

San  Ijazaro  Hospital 59 

I. uneta  police  station - 22 

Fort  William  McKinley - - .  15 

Fort  San  Pedro,  Iloilo - 10 

Hospicio  de  San  Jos^ - 9 

Clanan  prison,  Zamboai^a 8 

Total - - 4, 539 
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The  prison  population  at  the  looming  count  on  July  1, 1905,  waa  3,131. 

During  the  fiscal  year  there  were  committed  for  impridonment  and  returned  from 
the  working  partiea,  which  had  heen  transierred,  4,960  prieoiiers,  while  4,370  were 
released  from  confinement  and  transferred,  leavii^  a  total  of  3,711  in  confinement  in 
Bilibid  prison  and  Hospital  B,  bureau  of  priBons,  on  June  30, 1906,  a 
18i  per  cent. 

The  daily  average  of  prisonerB  in  confinement  tor  the  year  was  3,7( 
as  shown  at  the  close  of  the  fiscal  year,  is  accounted  for  as  follows; 


The 

MainUnance. — The  ^ss  cost  of  maintenance,  which  includes  all  expenditures  for 
salaries  and  wages  of  oiRficera  and  employees  of  Bilibid  prison,  except  those  in  connec- 
tion with  the  industrial  division,  consisting  of  Bubeistence,  ofHce  and  prisoners'  sup- 
plies, illumination,  burial  e^enses,  donations,  general  repairs,  and  improvements, 
per  capita  for  the  year  was  ri33.0B-|-,  or  ro.367  per  capita  daily.  Deducting  the 
amounts  that  have  been  received  and  the  amounts  that  are  still  due  for  mainteiiance 
and  pmfitB  on  the  receipW  from  the  proceeds  of  the  industrial  division,  the  net  cost 
per  capita  annually  is  F72.fi3,  or  P'0,199  per  day,  which  is  less  than  last  year. 

While  the  gross  cost  of  maintenance  is  more  than  last  year,  it  is  accounted  for  by  the 
fact  that  better  facilities  for  the  proper  care  of  prisoners  have  been  established,  such 
as  the  new  electric-lighting  system,  and  much  needed  repairs  which,  together  with  the 
longevity  increase  in  the  aJaries  of  the  guards,  the  authorized  increase  in  other  itema 
of  salaries  and  W£^es,  and  the  item  of  fuel,  which  was  due  to  having  to  use  old  worn- 
out  boilera  until  the  arrival  of  the  new  boilers  purchased  from  the  United  States. 

It  will  be  noted  that  the  aven^  number  of  prisoners  last  year  was  4,033,  as  s^inst 
3,700  this  year,  and  that  it  vi.aa  not  possible  to  make  any  reduction  in  the  force  of  em- 
ployees, number  of  lighla,  amount  of  fuel,  etc.,  incident  to  maintaining  the  prison  as  a 
whole,  on  account  of  the  reduction  in  tlie  aveti^  number  of  prisoners  to  be  cared  for, 
about  the  only  difference,  of  course,  beii^  in  the  cost  of  food  and  clothii^. 

By  way  of  comparison,  attention  is  invited  to  the  gross  cost  of  maintenance  of  pris- 
oners in  the  United  Slates.  For  instance,  Rhode  Island,  P709,68;  Minnesota, 
r365.58;   Mich^n,  f  318.74;   Virginia,  P153.26  per  capita  per  year. 

DUcipUne. — A  steady  improvement  in  discipline  amoiu;  the  prisoners  is  noticeable. 
On  July  1,  1905,  63,42  per  cent  of  the  prisoners  were  in  the  first  class;  22.45  per  cent 
were  in  the  second  class,  and  14.12  per  cent  were  in  the  third  class,  whereas  on  June  30, 
1906,  there  were  65.29  per  cent  in  the  first  class;  18,92  per  cent  in  the  second  class,  and 
15.77  per  cent  in  the  third  class.  The  increase  of  percentage  in  the  third  class  was  due 
■to  new  prisoners  coniing  in. 

The  steadiness  of  the  prisoners  on  parades,  in  passing  to  and  fio  about  the  prison,  in 
the  pavilions  after  working  hours,  and  in  the  shops,  is  very  pronounced. 

Attention  is  invited  to  the  absolute  necessity  for  perfect  discipline,  not  only  in  order 
to  properly  handle  so  large  a  number  of  prisoners,  but  also  in  oraer  to  obtain  results  in 
the  industrial  division.  The  very  gratifying  results  in  the  industrial  division  were  in 
no  small  measure  due  to  the  discipline  maintained  therein.  An  idea  of  the  state  o{ 
perfection  to  which  the  discipline  at  Bilibid  prison  has  attained  may  be  better  under- 
stood when  it  is  known  that  the  food  issue  at  meal  time  to  approximately  4,000  prisoners 
consumes  only  between  seven  and  ten  minutes. 

Bathing,  barberiiig,  letter  writing,  visiting,  and  recreation  are  all  taken  care  of  out- 
side of  working  hours,  which  consist  of  seven  and  one-half  hours  each  workii^-day. 

The  percentage  of  punishments,  as  will  be  noted  in  the  statistics  ([ppended  hereto,  is 
very  noticeably  leas  than  in  former  years. 

Health.— The  report  of  the  prison  physician,  who  represents  the  bureau  of  health, 
has  lieen  submitted  to  the  director  or  health,  and  will  no  doubt  be  embodied  in  the 
annual  report  of  the  bureau  of  health. 

Indu»tne«. — Durii^  the  year  there  has  been  employed  in  the  various  shops  in  this 
division  an  avenge  of  848  prisoners  per  day.  These  prisoners  are  beit^  taught  liie 
trades  of  the  shops  to  which  they  are  assigned.  The  results  obtained  have  been  very 
satisfactory,  their  work  becoming  ot  greater  value  as  they  become  more  proficient. 
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The  Hales  (>£  manufactured  articles  during  the  year  amounted  to  PUT, 648.99,  as 
dgainst  P'51, 601.39  for  the  fispal  year  1905,  showing  an  increase  for  the  year  of 
f96,047.60,  or  186  per  cent. 

In  addition  to  this,  work  has  been  done  ior  Bilihid  Prison  in  construction  and  repairs 
in  the  laundry,  tailor,  and  other  shops,  and  in  the  stone  quarry,  amountii^  to 
^■238,450.79.  Chargii^  this  department  with  the  entire  cost  of  maintenanceof  all  the 
prisoners  workii^  merein,  the  industrial  division  shows  a  net  profit  for  the  year  of 
r60,078.  Taking  into  consideration  tJiat  the  Government  must  maintain  these  pris- 
oners,  whether  they  engage  in  manufacture  or  not,  the  actual  saving  to  the  govern- 
ment in  this  division  is  P'164,489.99,  or  a  sufficient  amount  to  cover  the  gross  cost  of 
maintaining  1,127  prisoners  in  Bilihid  Prison. 

Statistics  appended  hereto  show  the  operation  of  each  shop  and  the  operation  of  the 
entire  industrial  division." 

Catalogue  showing  cuts  and  giving  a  description  of  the  various  articles  manufactured 
has  recently  been  issued  and  is  increasing  mail  orders. 

No  other  effort  has  been  made  to  solicit  business,  but  it  is  believed  that  it  would  be 
well  to  make  an  effort  to  secure  a^market  for  these  products  outside  of  the  Philippine 
Islands,  as  the  production  can  easily  be  increased  several  hundred  per  cent  if  a  market 
can  be  found.  Tourists  from  Australia  and  New  Zealand  have  visited  the  sales  room, 
and  many  of  them  have  purchased  the  furniture  manufactured  in  the  industrial  divi- 
sion to  ship  back  to  their  nomes,  saying  that  none  of  the  kind  could  be  obt^ned  there 
and  that  it  would  meet  with  a  ready  sale  were  it  available. 

The  enlargement  of  the  shops'  space  by  the  erection  of  the  new  shop  buildings, 
.  which  are  just  completed,  includes  for  Dejiartment  A  the  carrii^e,  wt^on,  and  black- 
smith shops,  iron-working  machine  shops,  plumbing  shops,  etc.,  and  for  Depart- 
ment 0  the  boiler  house,  dry  kiln,  and  lumber  shed.    This  allows  for  greater  prc^ess 
in  these  departments. 

A  VMt  improvement  is  noticeable  in  the  output  of  the  elass  of  work  done  by  the 
hard-wood  furniture,  the  wicker-ware  furniture,  carabao  horn  curio,  and  silversmith, 
tailor,  carpenter,  and  woodworking  shops. 

The  installation  of  additional  machinery  in  the  laundry  plant  has  enabled  that  sec- 
tion of  the  industrial  division  to  do  better  work  and  handle  the  work  more  expedi- 
tiously than  heretofore, 

RELioioua  y 


During  the  year  the  work  of  the  regular  chaplain  inrlndcl — 

Religious  confessions _ 

Confesaions  made  by  the  sick 

Communion 

Church 


Seraions,  or  instructions .' 40 

The  representatives  of  a  number  i)f  other  dtmominations  held  services  at  frequent 
intervals  during  the  year  at  their  own  request,  of  which  there  was  no  record  kept  at 
this  prison. 


On  July  1,  1905,  the  population  of  Hospital  B  was  61,  and  durii^  the  year  there 
have  been  transferred  to  Hospital  B  from  Bilibid  Prison  257  prisoners,  makii^  a  total 
of  318,  of  whom  134  have  died  and  27  have  been  returned  to  Bilihid  Prison,  leavii^ 
the  number  on  hand  at  the  present  time  157  prisoners. 

Durit^  the  year  the  accommodations  for  patients  at  Hospital  B  were  increased  from 


Tho  name  of  the  Iwahig  (luhuit)  penal  colony  was  chained  by  the  committee  on 
gewraphical  names  appointed  by  the  Philippine  Commission. 

The  number  of  prisoners  at  the  settlement  on  July  1,  1905,  was  239;  transferred 
during  the  year,  332;  recaptured,  24,  making  a  total  of  595,  of  whom  38  were  returned 
to  Bifibid  Prison;  46  died  at  settlement;  3  were  killed  while  attempting  to  escape; 
9  were  released  at  the  settlement,  and  32  escaped,  leaving  the  number  on  hand  467. 

All  of  those  who  escaped  are  believed  to  have  perished,  either  at  the  hands  of  the 
Tagbanuae  or  of  starvation. 

oAppendix  is  on  file  in  the  War  Department. 
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The  work  accompliahed  during  the  year  has  consiBted  of  getting  out  building  ma- 
terial from  the  forests  and  swamps  and  buildii^  Ehelters  for  the  additional  prisoners 
as  they  arrive,  shelter  having  been  erected  to  atcommodate  over  600  prisoners.  There 
are  450  acres  of  land  cleared,  300  acreaof  which  are  under  cultivation.  There  have 
been  built  3  milee  of  fence  of  the  amount  required  to  inclose  350  acres,  which  will  be 
put  under  cultivation  as  soon  as  it  is  completed,  2  miles  of  additional  fence  being 
necessary  to  entirely  inclose  the  same. 

The  land  under  cultivation  is  growing  150  acres  of  upland  rice, 
will  vield  6,000  bushels.  Fifteen  or  twenty  acres  are  planted  t 
which  stand  8  feet  high 

Durmg  (he  yi=ar  the  following  products  have  been  raised 
Tomatoes  (have  ]UEt  tranHidantcd  fi  000  morf  jilantsi  acres  12 

Navy  beana  bushels  10 

String  beans  do  50 

Camotes  dn  80 

Com  on  ear  do  50 

Teosinte  ton  1 

Tobacco  prmnd-i  70 

Bice  do  10  000 

Boaatmg  ears  bushtls  200 

Velvet  beans  do  10 

Also  465  young  cocoanut  trees,  241  of  which  ha\e  recently  been  transplanted,  1,150 
bajiana  trees  of  the  lacatan,  bungalan.latundan,  and  saba  varieties.  Five  thousand 
young  cocoanut  trees  raised  from  seed  are  about  to  be  planted  and  two  new  bridges  are 
about  to  be  erected.  Two  miles  of  new  road,  three  large  boats  for  transporting  scouts 
in  case  of  necessity,  two  freight  boats,  and  one  passenger  boat  have  been  built. 

A  becinning  has  been  made  toward  stocking  tne  settlement  with  work  and  beef  cattle, 
hogs,  chickens,  farming  machinery,  asricultural  implements  and  tools,  besides,  of 
course,  with  tie  necessary  supplies  and  clothing. 

A  police  force,  composed  of  the  membersof  the  settlement,  has  been  established  and 
uniformed.  Itis  the  intention  to  establish  self-government  to  a  certain  degree;  to  lay 
out  a  plantation  on  a  large  scale;  to  provide  homes  for  the  families  of  the  members  of 
the  settlement;  to  estabfish  telephone  communication  from  the  settlement  to  Puerto 
ftincesa,  and  to  continue  the  transfer  of  prisoners  to  Iwahig  at  the  rate  of  25  per  month, 
until  the  number  has  reached  1,000  or  2,000. 

The  health  of  the  members  of  the  settlement  has  improved  very  remarkably  during 
the  past  year,  and  the  sanitation  of  the  settlement  is  now  in  a  very  satisfactory  con- 
dition, ail  things  considered. 


Four  hundred  and  seventy-eight  prisoners  were  at  work  on  the  Iligan-Lake-Lanao 
road  on  July  1,  1905.  During  the  year,  281  of  that  number  have  been  returned  to  BilL- 
bid  prison;  43  have  died,  and  2  have  escaped,  leaving  a  balance  of  152  prisoners 

This  office  has  already  been  notified  that  remaining  prisoners  will  be  returned  in  the 
near  future. 

LIGTONG   PRISON    QUARKIBS. 

On  September  14,  1905,  the  rock  quarries  were  established  at  Ligtong,  near  Mey- 
cauayan,  Bulacan  Province,  for  the  purpose  of  quarrying  stone  for  use  at  Bilibid  prison. 
On  October  6,  1905,  flO  prisoners  guarded  by  a  company  of  scouts,  were  transferred 
from  Rilibid  prison  to  L^tong,  where  a  stockade  and  the  necessary  buildii^  were 
erected,  and  thequarryingof  stonecommenced.  The  number  wasafterwards  increased 
to  153,  of  whom  1  died  and  66  were  returned  to  Bilibid  prison,  leavii^  a  balance  of  86 
remainir^  at  Ligtong. 


The  insane  prisoners  sentenced  to  Bilibid  prison  are  transferred  by  « 
authority  to  San  La^aro  Hospital.  On  July  1,  1905,  54  prisoners  were  present  in  the 
San  Lazaro  insane  ward.  During  the  year  19  were  transferred  to  the  San  Iiazaro 
insane  ward,  of  whom  6  died,  3  were  returned  to  Bilibid  prison,  and  5  were  released 
from  San  La,zaro  Hospital,  leavii^  69  insajie  prisoners  remainii^. 
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On  July  1,  1905,  17  prianiiprn  were  presont  at  the  Luncta  police  station, 
ytar  theru  have  betTi  Iransfcrrcil  from  Bilibid  prison  to  th«  T.unuta  poliui 
prisoners,  of  whom48  wcto  rctumotl,  leaving  22  prieoncrB remaining. 


Three  hundred  and  8ev<;nty-threo  prisoners  were  at  work  on  July  1,  1905,  on  thd 
roadH  and  plazas  at  the  military  reservation  (20  of  that  number  havingbGeii  traiisferred 
from  Malalii  Island  military  prison  to  Fort  William  McKinloy  on  Oclwber  7,  1905). 
The  entire  number  were  returned  to  Bilibid  prison  on  July  3, 1906, 


On  November  3,  1905,  at  the  request  of  the  military  authorities,  15  prisoners  were 
fjunsferrcd  to  Port  San  Pedro,  Iloilo,  of  whom  3  died  and  2  were  returned,  leaving  10 
prisoners  remaining. 


The  military  authorities  desiring  prisoner  shop  foremen  an 
at  the  Clarian  prison,  Zamboanga,  8  skilled  [>risoner  workmen  wore  Iransferred  from 
Bilibid  prison  on  October  14,  1905. 

Three  hundred  and  twenty-five  prisoners  were  working  on  the  Tabaco-Ligao  road  on 
July  1,  1905,  On  July  8,  1905,  175  more  prisoners  were  tjunsferred,  uuikii^  a  total  of 
500,  of  whom  26  died  and  474  were  returned  W  BUibid  prison. 


Attached  hereto  are  tabulated  statistics  of  all  reports  pertaining  U 
of  this  bureau,  to  which  attention  is  invited. 
Eespectfully  submitted. 
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EEPORT  OF  THE  DIRECTOE  OF  PRINTING. 

•  Department  of  Public  iNaTRUcnou, 

Bureau  of  Printing, 
Manila,  AuffUit  8,  1906. 
:  I  have  tlie  honor  to  submit  the  following  report  of  operations  of  the  bureau  of 


printing  for  the  fiscal  year  1906: 

For  the  first  four  months  of  the  fiscal  yea_ _  _^ . 

annual-report  system,  whereby  the  insular  bureaus  were  not  chareed  tor  printing. 

Art.  No.  14fJ7.  known  ns  thp  rporffli.ni^ftt.ifin  aft    nroviilpfl  thah   "fnr  nil  tutrvi^tMi  rf 


le  first  four  months  of  the  fiscal  year  the  bureau  operated  under  the  credit-by- 


Act  No.  1407,  known  oa  the  reoi^anization  act,  provided  that  for  all 
dered  and  for  all  supplies  furnished  *  *  *  j«iyment  of  the  cost  *  *  *  shall 
be  made  by  the  departoient,  bureau,  office,  or  official  to  which  or  for  whom  such  service 
is  rendered  or  supplies  furnished."  It  was  also  provided  that  the  moneys  so  received 
should  be  deposited  with  the  treasurer  and  considered  as  remyments  tuthe  appropri- 
ation for  the.bureau.  Act  No.  1416,  however,  provided  a  direct  appropriation,  and, 
inasmuch  as  it  was  the  later  enactment,  the  amounts  collected  for  pnntii^  were  depos- 
ited in  the  treasury  as  miscellaneous  receipts. 

In  previous  years  printiiy;  was  billed  in  accordance  with  an  adopted  scale  of  prices, 
which  for  the  fiscal  year  1905  proved  to  be  considerably  above  the  actual  cost  of  opera- 
tion. This  scale  was  revised  on  all  items  which  experience  had  shown  to  be  aoove 
cost,  with  the  object  of  providii^  a  decrease  of  about  20  per  cent.  Inasmuch  as  the 
cut  was  not  horizontal,  and  that  it  would  require  much  clerical  expense  to  compute 
the  exact  difference  between  the  chai^^s  under  the  old  and  the  new  scales,  the  actual 
decrease  on  each  job  was  not  figured.  The  results  for  the  year,  however,  prove  that 
the  effect  was  as  intended.  As  compared  with  1905,  there  was  a  decrease  of  26  per 
cent  in  the  total  value  of  printing  executed.  Of  this  decrease  it  is  believed  that 
P32,672.90  was  the  resultant  saving  due  to  the  provision  of  the  reorganization  com- 
mittee requiring  payment  for  all  printing  executed,  as  the  amount  expended  for  sala- 
ries and  wages  and  for  the  supplies  consumed  in  operation  was  that  much  leas  than 
the  previous  year. 

There  were  completed  during  the  year  for  the  insular  government  5,544  requisitions, 
with  a  total  value  of  ^381,027.68;  for  the  provincial  governments  5,212  requisitions, 
with  a  value  of  ^"104,506.23;  for  the  city  of  Manila  660  requisitions,  with  a  value  of 
^22,636. 55,  and  for  the  Federal  Gtovemment  and  outside  parries  775  requisitions,  wilii 
a  value  of  P13,914  (chief  cominisswy,  f  2,091.80;  United  States  Marine  Corps,  Cavite, 
?'766.08;  paymaster,  U.  S.  S.  RoMtow,  T&H).  Credit  refunds  for  eight  months  were 
valued  at  P"51,022.25  for  the  insular  government,  P16,839.68  for  the  provincial  govem- 
mcnta,  and  r2,710.22  for  the  city  of  Manila. 

Since  it  was  required  that  from  and  after  November,  1905,  printing  should  be  exe- 
cuted at  cost,  the  nonorable  secretary  of  public  instruction  determined  that  the  only 
elements  enterii^  intothe  charge  should  nethefollowii^:  Salaries  and  wages,  supplies 
expended,  lOpercentforwearand  tear  of  equipment,  and  the  actual  expense  of  main- 
tenance and  repair  of  the  building.  As  it  is  impracticable — in  fact,  impossible — to 
determine  accurately  the  cost  of  an  individual  job,  it  was  decided  to  give  credits  for 
the  difference  between  the  scale  of  prices  and  the  cost  of  production  after  the  cost  hai} 
been  determined  for  a  given  period.  In  this  manner  a  credit  refund  of  24  per  cent 
was  given  on  the  deliveries  for  Novemher,  December,  and  January;  X7  per  cent  for 
February;  12  per  cent  for  March  and  April;  28  per  cent  for  May,  and  30  per  cent  for 
June.  Since  the  elements  of  cost  were  considerably  narrowed  by  the  above  decision, 
the  scale  of  prices  again  proved  to  be  in  need  of  revision,  and  for  the  present  year  bCla 
will  be  made  out  from  a  new  scale,  which  it  is  believed  will  more  closely  approximate 
the  cost  of  operation. 
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It  ■was  provided  in  the  reorganization  act  that  after  November  1, 1906,  the  printing, 
eale,  and  distribution  of  the  Official  Gazette,  both  English  and  S^nish  editions, 
should  be  performed  by  the  director  of  printing;  also  that  all  publications  of  the 
insular  government,  by  way  of  sale,  should  bo  distributed  by  this  bureau.  All  the 
clerical  and  bookkeeping  work  in  connection  with  the  subscriptions  and  maUing  was 
included  in  this  transfer.  Tabular  statements  submitted  as  a  part  of  this  report  jirove 
that  the  transfer  was  an  economy  fur  the  government.  About  the  same  time  |t  was 
decided  t«  publish  the  Journal  of  Science,  also  necessitating  the  receipt  of  subscrip- 
tions, and  tne  accounting  work  connected  therewith. 

Progresehaabeenmaintainedinthe  education  of  apprentices.  ActNo.  650,  approved 
March  3,  1903,  prescribed  a  three-year  course  of  instruction  in  the  printing  trades. 
Under  its  provisions  one  employee  nas  graduated  in  the  composing  room,  one  in  the 
bindery,  two  in  the  electrotype  and  stereotype  loom,  and  one  in  the  press  room.  Several 
more  have  nearly  completed  their  terms,  and  graduation  will  follow  periodically. 
There  are  71  now  receiving  instruction.  By  reason  of  the  advance  in  efficiency  of  the 
native  force,  especially  of  the  apprentices,  it  has  been  possible  to  decrease  the  number 
of  American  craflemen  instructors  by  7.  This  decrease  amounted  to  one-fifth  of  the 
force  of  craftsmen  instructois,  so  that  the  dependence  of  the  bu»eau  on  the  United 
States  for  its  skilled  labor  has  been  very  matenally  minimized ,  as  shown  by  the  follow- 
ing table:  a 

From  the  above  it  will  be  seen  that  craflsmen  instructors  must  bo  qualified  in  all 
the  specialties  of  their  respective  tradej.  Appointees  lo  the  composing  room  must  be 
experienced  on  book,  tabular,  and  job  work,  able  to  impose  forms  or  make  up,  and 
competent  to  read  proof,  write  jackets,  or  compute  the  product.  Bindery  appointees 
must  be  blank  book  and  printm  book  forwardeis,  rulers,  and  finishers;  those  for  the 
press  room  must  be  experienced  on  cylinder,  platen,  Harris,  and  embossii^  preeses, 
and  able  to  mix  inks  and  make  rollers;  those  for  the  foimdry  must  be  stercotypers, 
electrotype  molders,  and  finishers ;  photo-engravers  must  be  able  to  do  line  and  screen 
work,  to  etch,  route,  block,  and  finish;  and  the  electrician  must  also  be  an  en^neer 
and  machinist.  Men  possessing  these  abilities  are  hard  to  secure,  as  they  command 
high  salaries  in  the  United  States,  In  considering  appointments,  mucli  weight  is 
also  given  to  evidence  showing  adrainistrative  experience.  Each  employee  now 
appointed  is  a  potential  foreman.  For  the  above  reasons  it  is  not  probable  that  the 
percent*^  of  decrease  will  be  as  great  the  present  fiscal  year. 

I  submit  tabular  statements  showing  (1)  the  state  of  the  appropriations;  (2)  produc- 
tion and  cost  of  operation  for  the  fiscal  year  1906;  (3)  production  and  cost  of  operation 
fortheeight  months  under  act  No.  1407;  (4)  value  of  equipment;  (5)  amount  of  salable 
documents;  (6,  7,  and  8)  accounts  of  the  Official  Gazettes  and  Journal  of  Science;  (9) 

refunds  given  (' 
::omprehensive  ai 


Hon. W.  Cameron  Foebes, 

Acting  Secretary  of  Puhhv.  Instntclion, 

Manila,  P.  I. 

oOn  file  in  the  War  Department. 
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HEPORT  OF  THE  DIRECTOR  OF  COLD  STORAGE. 

The  Bureau  of  Cold  Storace, 

Manila,  P.  I.,  July  SS,  1906. 

Sir;  I  have  the  honor  to  submit  herewith  the  following  report  covering  the  opera- 
tion of  the  bureau  of  cold  aton^e  for  the  i)eriod  from  July  1,1905,  to  June  30,  1906. 

On  June  30,  1906,  Mr.  J.  F.  Edmiston,  the  director  of  cold  storage,  returned  to  the 
United  States  on  leave,  and  this  report  has  been  compiled  from  esistii^  records  on 
file  in  the  office,  and  consists  of  the  following;  a 

Exhibit  A — Articles  of  agreement  with  subsistence  Department,  United  States 
Army,  for  cold-etorage  space. 

Exhibit  A2 — Articles  of  agreement  with  Subsistence  Department,  United  Statea 
Army,  for  cold-storage  room  No.  5. 

Exhibit  B— Articles  of  agreement  with  Subsistence  Department,  United  Sta.tea 
Army,  for  ice. 

Exhibit  C— Detailed  statement  of  business  transacted. 

Exhibit  D — Statement  of  expenditures. 

Exhibit  E — Collections  and  deposits. 

Exhibit  F — Statement  of  ice  manufactured,  sold  and  on  hand. 

The  gross  revenues  for  the  twelve  months  were  P713,047.92,  and  the  expendituree 
were  r"271,791.82;  the  net  earnings  were  therefore  ^441,256. 10,  which  was  a  gain 
of  1*43,284.84  over  the  preceding  year. 
Very  respectfully, 

,T.  J.  O'DONOVAN, 

Adinff  IHrector  of  Celd  Storage. 
The  AcTiNO  Secretary  of  Public  iNSTjtucrioN, 

Manila,  P-  1. 

a  These  exhibits  are  on  file  in  the  War  Department. 
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SOIL  CONDITIONS  AND  SOIL  FERTILITY 


PHILIPPISTE    ISLANDS. 
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BUREATI  OF  AGKICTTLTUaE. 

(lliilletin  No.  ;),) 
SOIL  CONDITTONB  IN  THE  PHUJPPINES.a 

By  Clark NCB  W.  Dobsf.y. 


BUHEAU    OP    AoRICtJI/njRE, 

Manila,  P.  I.,  March  IS,  190S. 

Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  ae  a  bulletin  of  this 
bureau,  a  paper  on  the  soil  conditione  in  the  Philippinea.  This  contains  the  results 
of  my  examinations  and  studies  of  the  soils  in  the  various  parts  of  the  archipeliigo  that 
I  have  visited  since  my  arrival  in  Manila,  May  21,  1902.  Many  exs^erated  state- 
ments are  made  about  the  inexhaustible  fertility  and  wonderful  resources  of  the  soils 
of  the  Philippines  by  persons  doubtless  misled  by  the  luxurious  tropical  vegetation. 
While  it  is  true  that  vast  areas  of  fertile  soils  are  found  that  will  respond  abundantly 
to  modern  cultural  methods,  there  »ie  also  many  localities  where  agricultural  advance- 
ment can  only  be  made  by  considerable  expenditure  of  time  and  monej^.  In  spite 
of  the  fact  that  agriculture  has  been  carried  on  for  many  centuries  in  the  islands,  the 
methods  employed  are  crude  and  primitive  in  the  extreme,  and  can  not  be  expected 
to  realize  the  true  producing  value  of  the  soil. 

That  certain  districts  possess  soils  adapted  to  the  cultivation  of  manila  hemp,  sugar- 
cane, lice,  tobacco,  cocoanuts,  coffee,  and  cacao,  has  been  proved  beyond  a  doubt; 
but  there  are  also  many  fine  tracts  of  land  where  these  industries  can  be  greatly 
extended  and  improved  and  new  crops,  such  as  cotton  and  tea,  a  host  of  fine  fruits, 
and  minor  produce  crops  can  be  profitably  introduced.  It  is  hoped  that  the  descrip- 
tions at  the  soil  and  climatic  conditions  of  iJie  many  localities  visited  may  prove  of 
benefit  to  those  already  engaged  in  agricultural  pursuits,  as  weU  as  those  who  mav 
seek  information  concerning  tie  natural  resources  and  advanti^es  of  the  islands,  witn 
the  object  of  developing  the  latent  energies  of  the  soil. 
Reepectfully, 

Clarence  W.  Dobsey,  Soil  Physicist. 

Prof.  F.  Lamson-Scribnbr, 

Chief  of  Bureau,  of  AgrictiUure. 

«  The  following  illustrations  have  been  c  mitt*d  fri  m  this  icp  rt  and  itl  on  file  in 
the  War  Department: 

Plate  I.  Laborer's  house  surrounded  by  abit"i  ]ilantB  Mount  Inga  \m.bos  <'«ma- 
rines,  Luzon. 

Plate  II.  Field  of  abaci  protected  by  numerous  ihade  trees  feoibogon  Province, 
Luzon. 

Plate  III.  Unloading  loosely  bound  bundles  of  abacii,  fiber  from  siiiliiig  vessels 
and  spreading  it  to  dry  in  front  of  lai^  warehouses   Tacloban   Lej  te 

Plate  IV.  Hauling  dried  abacd  fiber  to  warehouses  for  aooortmg  \nd  bulmg  Cebii. 

Plate  V.  Cocoanut  grove.  Union  Province 

Plate  VI.  Plowing  for  rice.  Union  Province 

Plate  VII.  Kice  lands  in  interior  valleys  Union  Pro\inte 

Plate  VIII.  Igorot  women  digging  camotes  or  sweet  potatot-j  m  na  lern  p^rt  of 
Union  Province,  Luzon. 

Plate  IX.  Primitive  method  of  grinding  sugar  cane  m  (ommon  use  m  Batangaa 
Province,  Luzon. 

Plate  X.  Small  tobacco  patch  near  native  s  house  Method  of  tobacco  cultivation 
near  San  Jos^,  Luzon. 

Fig.  1.  Sketch  map  showing  areas  where  s  il-*  have  been  examined 

Soil  map,  Balangas  sheet,  Lunon. 
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At  the  time  the  buroaii  of  agriculture  was  iirganiEed,  cariy  in  1902,  it  was  recom- 
mended by  the  chief  of  the  bureau  that  soil  investigatioiia  be  carried  on,  similar  to  the 
work  concfucted  by  the  Bureau  of  Soils  of  the  United  States  Department  of  Agricul- 
ture. Arrangements  were  made  for  the  temporary  transfer  of  eomeone  employed  in 
the  Bureau  of  Soils  t«  inaugurate  the  work  and  to  provide  permaoent  plans  lor  the 
further  extension  of  soil  work  in  the  Philippines.  The  writer  was  selected  for  inau^- 
rating  the  work,  and  arrived  in  Manila  the  latter  part  of  May,  1902.  Many  localities 
were  visited,  and  a  glance  at  the  accompanying  sketch  map  will  show  where  the  soilB 
have  been  examined  in  detail.  Many  months  were  spent  in  visiting  the  different 
parts  of  the  archipelago,  but  much  time  was  lost,  owing  to  the  slow  methods  of  avail- 
able transportation,  especially  on  account  of  the  lone  periods  of  quarantine  in  goii^ 
from  one  point  to  another  in  the  districta  then  infected  with  cholera. 

SOIL   CONDmOKS   IN   THE   ABACA   OH   MANILA    Hi 


At  the  present  time  abacft,  or  manila  hemp,»  ranks  foremost  among  the  exports  of 
the  Philippine  Archipelago.  WhUe  the  excellent  qualities  of  the  fiber  obtained  from 
the  abacfi  plant  (a  species  of  the  banana  family  known  as  Mu»a  texlilU)  have  undoubt- 
edly been  Known  to  the  natives  for  hundreds  of  years,  it  is  only  durii^  the  last  fifty  or 
sixty  years  that  considerable  quantities  of  this  material  have  been  exported. 

It  is  stated  that  in  the  year  1850,  7,309,296  kilos  of  abaci  were  exported.  Twenty- 
five  years  later  the  shipment  had  increased  to  32,414,315  kilos,  while  for  the  fiscal 
year  1901,  111,216,563  kilos'"  were  exported,  which  brought  $14,453,110.10,  so  that 
some  idea  can  be  gained  of  the  wealth  this  industry  brings  to  the  archipelago.  Abacd 
fiber  is  used  principally  for  making  ropes  and  heavy  cables  and  for  binder  twine, 
althoi^h  laj^e  quantities  of  the  finer  qualities  are  consumed  by  the  natives  for  weav- 
inginto  various  kinds  of  cloth. 

The  area  of  the  archipelago  where  the  successful  cultivation  of  abac&  is  carried  on, 
roughly  speaking,  lies  between  the  parallels  6"  and  14°  north  latitude  and  the  merid- 
ians 12F  and  126°  east  of  Greenwich  In  southern  Luzon  the  principal  abacA-pro- 
ducing  provinces  are  AmboB  (.  amarmes  Albay  including  the  island  of  Catandvtanes, 
and  Sorsogon.  The  islands  Mmdnro  Marmduque,  Maalmte,  Samar,  Biliran,  Leyte, 
Cebu,  Panay,  Negros,  Bohol  and  Mindanao  produce  greater  or  less  quantities  of 
abaci  fibers.  In  addition  the  plant  is  grown  on  a  large  number  of  smaller  islands 
which  lie  near  some  of  those  just  mentioned  la  many  of  the  islands  mentioned 
only  small  quantities  of  ibacil  are  gathered  and  frequently  the  little  gathered  is  of 
inferior  quaUty  , 

For  the  succeeaful  cultivation  of  abaci  certain  favorable  soil  conditions  are  essential, 
'as  well  as  suitable  climatic  conditions.  The  soil  must  be  of  lasting  fertility  and  must 
be  well  drained,  tor  abaci  will  not  grow  well  on  wet,  poorly  drained  soils.  The  soils 
should  be  light  and  loamy,  cool  and  moist.  Gentle  slopes,  with  what  are  known  as 
"cool"  lands,  are  to  be  preferred  to  swampy,  low  lying  lands,  often  locally  known 
as"hot"lands, 

A  moist  climate  is  required,  and  it  is  often  remarked  in  the  abaci  districts  that  the 
rainy  season  lasts  the  entire  year,  lor  the  plant  will  not  survive  a  period  of  six  months 
of  dry  weather,  and  is  seriously  injured  if  more  than  six  weeks  elapse  without  some 
rainfall.  A  moist  atmosphere,  with  heavy  showers  at  short  intervals,  seems  best 
adapted  to  the  needs  of  the  plant,  with  the  present  system  of  cultivation. 

With  the  object  of  a  preliminary  study  of  the  soils  of  some  of  the  more  important 
abaci  regions,  considerable  time  was  spent  by  the  writer  in  the  pro-  '  *   .     . 

Oamarines,  All^y,  and  Sorsogon  in  southern  Luzon,  as  well  as  the 
regions  of  central  western  Samar  and  northeastern  Leyte. 


In  the  province  of  Ambos  Oamarines  there  are  several  important  abacS  regions, 
the  products  of  which  are  nearly  all  shipped  from  Daet  and  the  capital,  Nueva  Caceres, 
situated  near  the  center  of  the  province  on  the  Bicol  River.  The  Mount  Iriga  district 
was  the  only  one  studied  in  any  detail,  but  as  the  exports  of  abaci  amount  to  from 
3,126,000  to  3,437,500  kilos  per  year,  it  can  be  seen  that  it  is  an  important  one.  Other 
important  districts  are  situated  in  the  eastern  part  of  the  province  in  the  vicinity  ol 

"In  this  report  the  term  abaci,  used  almost  exclusively  in  the  archipelago  to  desig- 
nate the  plant  known  to  botanists  as  Muga  tetrtilig,  will  be  substituted  instead  of  the 
terms  "hemp,''  "manila  hemp,"  or  "Manila." 

*  Monthly  Summary  of  Commerce  of  the  Philippine  Islands,  June,  1901. 
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Lagonoy  and  in  the  weetem  part  of  the  province,  especially  in  the  country  adjoining 
Pamplona.  The  Mount  Iriga  district  is  situated  in  the  southeastern  part  of  the  prov- 
ince, and  all  of  the  abacii  shipped  from  the  villages  of  Iriga,  Buhi,  and  Baao  may 
be  said  to  come  from  this  district.  Mount  Iriga,  around  the  lower  slopes  of  which 
the  abacd,'  "lates"  or  farms  are  situated,  is  an  old  volcano,  forming  a  part  of  the  chain 
of  volcanoes  which  extends  in  a  northwest  and  Boutheast  direction.  It  liee  about 
midway  between  the  volcanoes  Isarog  and  the  Mayon  or  Albay  volcano.  Of  less 
elevation  than  the  other  volcanoee,  it  rises  above  sea  level  approximately  1,212  meters. 
The  form  of  the  mountain  is  a  symmetrical  cone  truncated  at  the  top,  with  the  slopeB 
considerably  gullied  by  stream  erosion  and  washing.  To  the  south  and  west  are  vast 
fertile  plains  formerly  cultivated  in  rice;  but  at  present,  on  account  of  the  lack  of  suit- 
able farm  animals,  these  valleys  are  largely  uncultivated. 

It  is  on  the  north  side  of  Mount  Iriga  that  the  cultivation  of  abacA  is  carried  on  most 
extensively,  for  on  the  south  the  dopes  of  the  mountain  possess  stony,  shallow  soils 
that  are  unsuited  to  growing  abaci.  Apparently,  during  the  last  eruptions  of  the 
volcano,  the  winds  blew  from  the  south,  and  all  the  finer  ashes  and  detritus  from  the 
volcano  were  collected  on  the  north  side,  and  it  is  from  the  weathering  of  these  fine 
ashes  and  dust  that  the  soils  are  derived.  In  places  on  the  north  side  of  the  mountain 
there  are  areas  where  the  soils  are  shallow  and  consist  largely  of  masses  of  lajge  bowlders 
mixed  with  sharp,  coarse  sand;  but  over  the  greater  part  of  the  northern  slopes 
the  soils  are  deep  and  exceedii^ly  fertile.  They  consist  of  soft,  mellow  loams,  in 
places  slightly  sandy,  to  a  depth  of  at  least  1  meter,  and  in  many  places  the  soils 
exceed  this  depth.  There  is  little  change  in  character  or  texture  between  soil  and 
subsoil,  and  the  soils  are  always  deep,  38  centimeters  being  about  the  averse  depth. 
These  soils  are  rich  in  decayed  oi^anic  matter  and,  oven  where  abaci  has  been  grown 
for  forty  years,  there  ia  apparently  no  diminution  of  the  original  fertility.  Protected 
from  the  wadiing  of  the  heavy  rams  by  the  thick  growth  of  abaci  and  by  the  always 
rotting  mass  of  dead  leaves  and  trunks  of  the  plants  from  which  the  liber  has  been 
extracted,  these  soils  are  kept  in  a  state  of  almost  virgin  fertility,  for  sjl  vegetation 
is  returned  to  the  soil  on  which  it  grew,  except  the  extracted  fiber. 

These  soils  iwsseas  excellent  drainage,  and  the  hardest  rains  readily  percolate 
throng  them  on  account  of  the  loose,  mellow  nature  of  the  soil.  The  color  of  these 
soils  varies  from  a  purplish  red,  the  color  of  the  rocks  and  sands  from  which  they  are 
derived,  to  a  yellowish  brown  and  jet  black.  On  the  lower  slopes  the  puiplidi  red 
color  predominates,  while  on  the  upper  elopes  the  soils  more  commonly  have  a  brownish 
or  black  color.  These  soils  are  thoroughly  decomposed  and  contain  no  .trace  of  the 
sharp,  volcanic  dust  and  ashes  from  which  they  are  undoubtedly  derived.  There 
are  some  sl^t  variations  where  the  rains  have  collected  into  streams  and  formed 
slight  gullies  down  the  mountain  sides.  Along  such  gulches  there  is  found  a  greater 
abundance  of  coarse  sand  and  frequently  lai^  masses  of  bowlders  and  stones  brought 
down  from  the  higher  slopes. 

Where  there  is  an  abundance  of  stones,  or  where  the  soils  contain  much  coarse  sand, 
such  good  results  are  not  obtained  as  where  the  soils  are  deeper  and  consequently 
richer  in  plant  food. 

Abaci  has  been  grown  in  this  district  for  more  than  forty  years,  and  the  present  prices 
have  stimulated  the  development  of  the  industry,  and  new  lands,  higher  on  the  moun- 
tain, are  being  cleared,  preparatory  to  planting  the  crop. 

The  abaci  produced  in  this  district  is  shipped  in  large,  loose  bales  on  barroKis,  the 
local  name  for  the  long,  narrow  boats  usea  on  the  Bicol  River.  Two  of  these  long 
barrotos  are  lashed  together  by  means  of  bamboo  poles  and  bejuco  and  will  carry  a 
considerable  load  of  loosely  bound  abaci  to  Nueva  Caceres.  Here  it  is  assorted  into 
the  various  grades  by  skilled  workmen  In  one  of  the  laree  warehouses  and  rebaled  in 
bundles  of  125  kilos  each.  From  this  city  it  is  shipped  by  light-draft  steamships  to 
Manila  and  from  there  to  all  xwints  of  the  world. 


At  xtresent  Albay  is  the  greatest  ahaci-producing  province  in  the  archipelago.  While 
the  market  price  does  not  equal  that  of  the  product  of  Sorsogon  or  Leyte,  still  the  prices 
at  the  present  time  are  so  much  in  advance  of  several  years  ago  that  the  cultivation  of 
abaci  is  practically  the  only  industry  in  the  province,  and  former  crops  and  occupa- 
tions are  abandoned  for  the  more  profitable  abaci.  The  province  is  fortunate  in  pos- 
sessing two  good  ports,  LeMspi  and  Tahaco,  and  from  these  large  shipments  are  of 
almost  daily  occurrence.  During  the  year  1900,  according  to  the  Monthly  Summary 
of  Commerce  and  Finance,  the  province  of  Altey  shipped  30,382,812  kUos  ot  abaca, 
more  than  one-fourth  of  the  amount  shipped  from  the  entire  archipelago.  Laj^  quan- 
tities of  abaci  are  gathered  in  the  region  adjoining  Tabaco,  while  the  towns  of  Polangui, 
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OaB,  Ligao,  Guinobatan,  and  Camalig,  in  the  central  pajt  of  the  province,  all  fumisli 
considerable  quantities  for  shipment.  The  very  finest  quality  of  abaci  fiber  is  said  to 
be  grown  in  the  rough  and  rather  inaccessible  southwestern  part  of  the  province.  This 
is  generally  shipped  from  Donsol,  in  Sorsc^n  Province,  although  it  occaaionally  finds 
its  way  to  the  Legaspi  markets. 

No  mention  of  the  soils  of  this  province  should  be  made  without  some  reference  to  the 
majestic  Mayon  volcano,  from  whose  aahes  and  dust  nearly  all  ot  the  soils  of  the  prov- 
ince are  derived.  Sitwated  near  the  seashore,  it  towers  2,415  meters  above  the  sur- 
rounding country  and  is  a  noted  landmark  in  navigating  the  waters  of  this  part  of  the 
archipelago.  The  cone  is  considered  by  many  the  most  symmetrical  of  any  volcano  in 
the  world.  Numerous  instsmces  of  damaee  wrought  by  its  eruptions  are  recorded  by 
Spanish  and  other  observeis,  and,  even  during  the  American  occupation,  one  slight 
eruption  has  taken  place,  although  no  serious  dam^e  was  done. 

Inasmuch  as  the  soils  of  this  province  are  derived  from  similar  materials,  it  is  to  be 
expected  that  they  should  all  be  quite  similar.  Moreover,  the  soils  of  this  province  are 
also  somewhat  similar  to  the  soils  of  the  Mount  Iriga  district,  since  all  have  been 
derived  from  volcanic  rocks,  ashes,  and  dust  of  similar  composition.  Volcanic  soils 
are  neiffly  always  excf  edingly  fertile,  and  the  soils  of  this  province  are  no  exception. 
Seldom  are  heavy  clay  soils  found  in  the  province,  but  all  variations  from  light  sandy 
loams  to  heavy  sandy  loams  and  silty  loams  can  be  found.  Around  the  foot  of  the 
Mayon  volcano  abaci  is  cultivated  extensively,  especially  on  the  northern  slopes. 
The  farms  do  not  extend  far  up  the  mountain  siaes,  ^thoTw;h  they  reach  greater  eleva- 
tions in  the  vicinity  of  Tabaco.  XJBually,  thelandsaround  the  base  of  the  volcano  are 
not  as  much  soi^ht  after  as  arc  the  small  hills  and  rolling  lands  fartherwest  in  the  vicinity 
of  Ligao,  Guinobatan,  and  Camalig.  Near  the  volcano  the  soils  are  black,  sandy 
loams,  mixed  with  fine  black  gravel,  and  a  small  proportion  of  silt  and  clay.  Usually, 
at  a  depth  of  from  25  to  40  centimeters  below  the  surface,  a  layer  of  many  centimeters 
of  distinctive  volcanic  gravel  and  coarse  sand  is  found  and,  under  this,  heavier  loams 
and  fine  sand  occur. 

In  the  soils  here,  as  in  all  the  soils  of  the  province,  the  fine  sand  issharp  and  feels  like 
bitsof  brokenglassmixedwiththe  fine  earth.  These  soils  are  fertile  and  support  only  a 
fair  growth  of  abaci  plants,  but  the  quality  is  good.  Insomeptaceearound  thefoot  of 
the  volcano  the  streams  are  building  up  great  sloping  plains  of  black,  loose,  coarse  sand, 
so  open  and  porous  that  only  coarse  grass,  similar  to  the  co^n  (Imperata  aruruHnatxa), 
can  find  a  footing.  These  sands  would  be  productive,  provided  they  did  not  shift  and 
vary  their  position  with  each  heavy  rainfall. 

In  other  places  near  the  foot  of  the  volcano,  where  lai^r  streams  occur,  are  great 
bowlder  trains,  in  places  many  hundreds  of  meters  in  width  and  containing  howlders  of 
dark  volcanic  rock  weighing  upward  of  several  metric  tons.  In  one  place  a  cocoanut 
grove  was  observed  that  was  being  slowly  buried  by  the  great  mass  of  bowlders  and 
stones  beii^  heaped  upon  it  with  each  succeeding  flood. 

From  Ligao  toward  Polangui  there  are  large  areas  of  rice  land,  but  the  latter  town  is 
the  center  of  a  large  hemp  industry.  The  quality  of  fiber,  however,  does  not  compare 
favorably  with  that  of  the  rest  of  the  provinces,  but  corresponds  more  closely  to  that 
shipped  from  Daet,  the  former  capita  of  Oimarines  Norte. 

Between  Ligao  and  Guinobatan  the  hiUs  and  rolling  lands  are  exclusively  cultivated 
in  abaci,  and  manyfinB"lateB"  are  seen.  The  soils  in  this  section  of  the  province  are 
dark  brown  and  yellowish  brown  lomns  that  are  composed  of  fine  silt  mixed  with  very 
fine  sand  and  some  sharp  gravel  and  very  coarse  sand.  These  soils  are  rich  and  fertile, 
as  the  lat^  fields  of  abaci  testify.  They  are  easily  drained,  and  even  the  heaviest 
rains  readily  percolate  through  them.  They  have  been  cultivated  in  abaci  for  many 
years  and  some  of  the  best  fiber  of  the  province  comes  from  this  section. 

On  the  hills  west  of  the  town  of  Guinobatan  a  fine  quality  of  abaci  is  produced  and 
as  noticed  in  bo  many  other  localities,  the  hicher  the  location  the  better  the  quality 
of  the  hemp.  On  the  top  of  one  of  these  hills,  perhaps  100  or  125  meters  above  the 
town  of  Guinobatan,  a  sample  of  soil  was  collected  which  consisted  of  a  rich  dark 
brown  loam  to  a  depth  ot  25  centimeters,  while  the  subsoil  was  composed  of  a  dark 
yellow  loam  with  some  sharp  angular  volcanic  glass  aand  to  a  depth  of  65  centimeters, 
and  at  this  depth  small  gravel  was  encountered.  In  a  region  where  heavy  showers 
occurat  frequent  intervals  such  a  soil  will  maintain  iiist  the  propter  heat  and  moisture 
conditions  not  only  for  abaci  but  for  many  other  valuable  crops  as  well.  The  under- 
lying gravel  beds  will  insure  a  perfect  undeiground  drainage,  while  the  loainy  nature 
ot  the  surface  soil  will  catrh  and  retain  the  abundant  raiiSall.  The  rapid  decompo- 
ution,  under  tropical  conditions  of  a  moist  and  warm  atmosphere,  of  the  small  particles 
of  sand  and  gravel  constantly  sets  free  an  abundant  supply  of  fredi  plant  foocf.  bo  tiiat 
the  fertility  of  these  soils  is  easily  accounted  tor.  In  this  section  of  the  province 
piany  other  crops  were  formerly  cultivated,  among  which  may  he  mentioned  flax  »nd 
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,  but  the  cultivation  of  practically  all  of 


of  Camalig  are  uaed  largely  for  abaeii,  but  formerly  some  cotton  and  a  fine  variety  o! 
coffee  are  said  to  have  been  grown.  The  eoila  in  the  neighborhood  of  Carnal^  bear 
etriking  resemblance  to  the  bous  of  the  other  districts  mentioned  in  the  province.  On 
the  sides  aiid  lower  slopes  of  the  hills  are  heavy  brown  loams,  mixed  with  some  sham 
sand,  while  the  BLibsoils  are  yellowish  eilty  and  sandy  loams.  On  the  cresta  of  the  hills 
and  ridges  sandy  soils  were  noticed  that  frequently  contain  altemaliiw  layers  of  dark 
sand  and  fine  gravel,  interbedded  with  sUt  and  fine  sand.  Much  abadt  of  a  good 
quality  is  grown  about  Camalig,  and  the  r^on  extends  many  miles  to  the  west  or  the 
town.  Good  abaci  properly  cared  for  in  this  locality  will  average  2. 7  meters  in  length. 
It  is  said  that  in  the  year  1892,  from  Camalig,  312,500  kilos  of  abaci  were  shipped  each 
month  during  the  height  of  the  gathering  season.  Since  that  time  no  accurate  statis- 
tics have  been  collected  from  this  particular  neighborhood . 


...  .8  under  cultivation,  there  are  also  laige  tracts  which  at  present  are  rapidly  grow- 
ing up  indeiisejui^le,  on  account  of  the  scarcity  of  labor  to  prepare  the  fiber  for  market. 
The  harbor  facilities  of  the  province  are  not  of  the  best,  altnough  there  are  several 
ports  where  steamships  touch  to  receive  cai^oes  of  dried  abaci. 

The  price  realized  lor  the  abaci  of  this  province  was,  according  to  the  market  report 
of  September  I,  1902,  published  in  the  Manila  Daily  Bulletin,  27  pesos  per  gicul,  aa 
against  26*  pesos  for  Leyte  and  24i  pesos  for  that  of  Albay.  The  largest  shipments 
are  made  from  Sorsc^n,  the  capital  of  the  province,  near  which  the  finest  abaca  of  the 
entire  province  is  produced. 

The  largest  and  finest  "lates,"  or  farms,  are  situated  near  Irocin,  in  the  southern 

Eart  of  the  province,  quite  near  tiie  active  volcano  Bulusan,  but  the  abaci  produced 
ere  is  more  fleshy  and,  while  Ihe  plant  makes  a  lai^  growth,  the  quality  does  not 
compare  wilh  that  produced  in  other  districts  near  Sorst^n. 

The  finest  quality  is  said  tfl  be  grown  near  the  barrio  PangpaM  or  San  Ramon,  about 
Oi  kilometers  west  of  the  city  of  Sora<^on.  Abaci  is  grown  on  the  foothills  and  lower 
slopes  of  what  are  known  as  the  Castilian  Motmtaioe,  evidently  the  dissected  and 
eroded  remains  of  a  former  volcanic  group  of  mountains.  The  soife  for  the  greater  part 
consist  of  rich-looking  sandy  loams  of  a  dark  brown  color,  light  and  loose  and  always 
moist  and  cool,  with  theabundant  rainfall  and  the  protecting  shade  of  many  trees  with 
wide  spreading-branches.  Theprotection  of  the  ever-present  mulch  of  decayingabaci 
stalks  and  leaves,  as  well  as  the  leaves  of  the  shade  trees,  also  helps  conserve  the  mois- 
ture in  the  soil,  for  in  this  locality  the  soils  are  shallow,  seldom  exceeding  a  depth  of 
60  centimeters.  The  subsoils  are  usually  heavier  in  texture,  although  they  nowhere 
in  this  vicinity  can  be  called  clay  loams  or  clays,  for  a  certain  amount  of  coarse  sand 
is  always  mixed  with  the  soils,  as  well  as  subsoils.  The  sands  of  the  soils  in  this  prov- 
ince have  none  of  the  sharp,  glass-like  e<%es  of  the  sand  found  in  Albav  Province,  but 
they  are  rather  more  rounded  and  worn  by  atmospheric  decay,  as  well  as  the  wearing 
action  of  runnii^  water. 

Great  bowlders,  often  1  or  2  meters  in  diameter,  are  found  scattered  about  on 
the  surface,  or  deeply  buried  in  the  soil.  These  consist  of  dark-colored  vesicular  vol- 
canic rocks,  and  it  is  from  these  rocks  that  the  soil  is  being  formed  by  the  slow  processes 
of  weathering  and  atmospheric  decay.  Cultivated  in  crops  that  would  leave  the  sur- 
face bare  the  greater  part  of  the  year,  these  shallow  soils  would  soon  be  WMhed  to 
lower  levels,  leaving  only  bare  rock  in  their  place;  but,  with  the  thick  growth  of 
abaci,  the  soil  is  amply  protected  from  the  washii^  effects  of  heavy  tropical  rains. 
Fields  of  al«ici  were  seen  in  this  vidnitv  that  are  known  to  have  been  in  cultivation 
for  more  than  seventy  years,  and,  while  t^e  yield  per  hectare  has  undoubtedly  greatly 
decreased,  the  quality  of  fiber  has  correspondingly  increased,  and  this  region  produces 


quality.  Here  the  plant  is  grown  on  a  slight  plateau,  nowhere  pernaps  exceeding  30 
meters  in  elevation.  From  Sora^on  the  country  slopes  gradually  northward,  but 
near  Bac6n  the  change  in  elevation  from  the  sea  level  to  the  upland  is  more  abrupt. 
In  this  vicinity  the  soils  approach  in  character  those  that  have  been  described  as 
occurriiffi  in  the  Mount  Iriga  district  of  Ambos  Camarines.  The  soib  Me  rich  mellow 
loams  of  dark  color,  with  subsoils  consisting  of  loams  of  similar  texture  and  composition, 
but  of  a  decided  yellowish  color.    In  some  places  the  soils  become  more  sandy  and 
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grade  into  still  more  sandy  subsoils.  In  places,  considerable  numbeie  of  bowlders 
are  scattered  about  on  the  surface.  Wtere  the  soils  consist  of  the  mellow  loamB  large 
and  well  kept  fields  of  abacfi  were  noticed,  and,  on  account  of  the  nearness  to  the  cities 
of  Sorsogon  and  Bac6n,  little  difficulty  is  experienced  in  getting  sufRcicnt  labor  to  pre- 
pare the  fiber  for  market.  When  so  prepared,  it  is  hauled  in  carabao  carts  or  packed 
on  the  backs  of  carabaos  to  Sorscgon,  where  the  work  of  resorting,  grading,  and  baling 
is  carried  on. 

Southeast  of  Soreogon,  just  north  of  the  mountains  that  form  part  of  the  series  which 
surround  Bulusan  volcano,  is  a  broken  and  eroded  tableland,  where  many  lai^  and 
entensive  abacfi  fields  are  seen.  The  quality  of  the  fiber  does  not  compare  favorably 
with  that  of  many  other  sections  of  the  province,  and  many  lar^  fields  tan  be  seen 
that  are  uncultivated  on  account  of  the  lack  of  suitable  help.  This  broken  and  eroded 
plateau  is  mtffe  than  100  meters  above  se»  level  and  descends  abruptly  on  the  Pacific 
coast  side.  The  soils  of  this  plateau  are  uniform  in  character,  and  are  heavier  in 
texture  than  any  observed  elsewhere  for  the  cultivation  of  abaci.  In  many  places 
the  soils  were  in  poor  condition — that  is,  they  contained  excessive  amounts  M  acid 
and  smelled  badly— and  showed  plainly  the  iU  effects  of  imperfect  aeration  and  lack 
of  proper  cultivation.    The  soils  of  this  section  of  the  province  consist  of  closely  com- 

acted  heavy  loams  to  a  depth  of  15  to  22  centimeters.  The  subsoils  are  heavy  clay 
ims  of  yellowish  color.  From  the  heavy  character  of  both  the  soil  and  subsoil,  good 
underdraim^  could  not  be  expected,  and  frequent  stirring  of  the  surface  soil  ^ould 
be  resorted  to  to  prevent  the  top  soil  from  becomii^  compacted  and  rendered  imper- 
vious to  water,  with  deep  plowing  and  the  application  of  green  manures,  iJiese  soils 
could  be  made  vwy  productive;  but  in  their  present  condition,  they  are  not  well 
adapted  t*  producing  the  best  results  with  abaci.  These  soils  have  apparently  been 
derived  from  volcanic  rocks,  presumably  from  former  lava  flows.  The  soils  are  2 
or  3  meters  in  depth  and  only  in  places  can  the  parent  rock,  from  which  the  soils 
are  clerived,  be  detected.  In  many  places  in  this  region  large  bodies  of  land  are 
frequently  connected  with  each  other  by  very  narrow  necks  of  land,  and,  from  the 
general  level  of  the  remnants  of  the  once  continuous  plateau,  one  descends  to  flat, 
swampy  bottoms  by  steep,  precipitous  slopes  of  20  to  SO  meters.  On  these  bottoms 
attempts  have  been  made  to  cultivate  rice  in  some  places.  In  other  localities  the 
blue  clay  soils  of  these  bottoms  are  too  wet  and  swampy  to  admit,  in  their  present 
condition,  of  any  cultivation  whatever. 

When  the  conditions  of  soil  and  climate  ate  considered,  it  is  seen  tliat  they  are  very 
favorable  tor  the  cultivation  of  abaci  in  Sorsc^n  Province.  The  natural  conditions 
ate  so  favorable,  with  some  minor  exceptions,  that,  with  the  proper  adjustment  of 
transportation  facilities  and  labor  conditions,  the  cultivation  of  abaci  should  become 
a  far  greater  source  of  revenue  than  at  present. 

In  this  province  only  very  limited  opportunity  was  given  to  observe  the  abaci  soils. 
The  capital,  Catbalogan,  as  well  as  the  citv  of  Calboy<«,  are  probably  the  most  impor- 
tant shipping  points  for  the  abaci  produced  on  the  island.  But  little  abaci  is  produced 
near  these  cities  j  the  supply  coming  from  the  hills  in  the  interior.  There  are  practically 
no  roads  on  the  island,  bo  the  abaci  is  carried  down  the  rough  trails  to  the  large  rivers, 
and  from  there  shipped  to  some  of  the  larger  towns  for  reshipment  to  ports  where  large 
vessels  touch.  The  finest  quality  of  abaci  is  said  to  be  produced  in  the  northern  part 
of  the  island,  but  a  good  quality  of  fiber  is  produced  in  the  hills  aloi^  the  Gandara 
Kiver.  There  are  many  good  abaci-producing  districts,  but  the  transportation  ques- 
tion is  often  a  serious  one,  on  account  of  lack  or  roads.  The  eountiy  is  sparsely  popu- 
lated, and  its  unsettled  condition  for  the  past  few  years  has  seriously  operated  a^inst 
the  attention  being  given  to  the  cultivation  of  aMci  that  it  deserves,  so  that  many 
plantations  have  been  allowed  to  grow  up  in  jungle.  Very  recently,  however,  more 
abaci  is  being  prepared  and  is  coming  to  the  markets  in  considerable  quantities. 

On  the  weet  side  of  the  island  there  is  considerable  uniformity  in  the  soils.  In  the 
hilb  about  Catbali^an,  for  several  kilometers  eastward  from  the  coast,  the  soils  consist 
of  heavy  yellow  clay  loams  that  are  underlaid  by  a  yellow  clay  loam  of  heavier  texture. 
At  a  depth  of  something  over  60  centimeters  the  clayey  suoeoils  grade  into  a  lo<»e, 
sandy  mass  of  decomposii^  rock.  These  soils  easily  become  compacted,  rendering 
them  impervious  to  the  ready  passage  of  rain  water.  In  the  narrow  trails  this  clay 
becomes,  during  the  periods  of  greatest  rainfall,  wet  and  slippery,  making  travel  ovei' 
them  dangerous  and  at  times  well-nigh  impossible.  These  soils  in  large  areas  are  at 
present  only  used  for  growii^  small  patches  of  com,  upland  rice,  and  sweet  potatoes. 
They  are  apparently  derived  from  calcareous  sandstones,  although  granite  of  fine 
quality  and  texture  is  found  in  the  central  part  oJ  the  island,  and  has  been  reported  as 
giving  rise  to  similar  clayey  soils.    Along  the  western  coast,  in  the  neighborhood  of 
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Catbalogan,  limcBtonea  crop  out  and  the  soils  are  heavy  clay  loams  and  claya.  On 
the  east  coast  of  the  ialand  the  soils,  instead  ot  beii^  hoavy  clay  loams,  are  reported 
ta  be  more  loamy  in  character,  and  correspondii^ly  more  rich  and  lertile.  Conse- 
quently, on  the  east  coast  of  the  island  cultivation  of  the  land  is  carried  on  to  a  greater 
extent,  and  extensive  rice  fields  are  found,  as  well  as  some  si^ar  cane.  Much  of  the 
island  consists  of  unbroken  forest,  and  many  years  must  diapso  before  any  greaf 
advancement  can  be  made  aloi^  the  lines  of  successful  agriculture. 


Prom  Leyte  a  fine  quality  of  aba«d  is  shipped,  and  for  many  years  the  island  has 
enjoyed  the  reputation  of  being  one  of  the  foremost  abaci  producing  districts  of  the 
entire  archipelago.  The  finest  quality  ol  abaci  is  probably  that  produced  in  the 
extreme  southern  part  ol  the  island,  in  the  hilly  region  adjoining  MaTitbog  Bay.  The 
northeastern  part  ot  the  island  has  for  a  long  time  also  been  known  as  a  fine  abaca  region. 
In  this  section  of  the  island  the  ereater  part  of  the  abaci  grown  is  found  on  long,  gently 
sloping  lowlands,  rising  gradually  back  to  the  mountains  in  the  interior  of  the  island. 
In  none  of  the  abaci-producing  regions  mentioned  so  far  has  the  cultivation  of  abaca 
been  successful  on  such  land,  but  the  level  or  sloping  lands  are  the  rule  in  north- 
eastern Leyte.  These  lands  are  not  mmshy,  but  are  said  to  be  cool,  and  to  possess  the 
abundant  rainfall  and  moisture  which  the  plant  thrives  best  upon,  with  the  limited 
cultivation  it  receives.  The  soils  of  this  section  of  the  island,  while  not  clayey,  are 
heavy  silt  loams  and ,  from  their  texture  and  composition ,  would  make  excellent  sugar 
lands,  except  for  the  prevalence  ot  great  swarms  of  locusts  at  times.  These  silty 
loams  are  alluvial  in  origin  and  are  ricn,  fertile,  and  of  considerable  depth.  Farther 
inland  there  is  a  gradusd  transition  to  more  sandy  soils,  until  the  heavy  silty  soils  are 
entirely  replaced  by  heavy  sandy  loams  better  adapted  to  producing  a  finer  quality  of 
fiber,  but  with  a  greatly  diminished  yield.  The  sandy  loam  soil  possesses  heavy  sandy 
loam  subsoils,  and  in  places  there  is  a  alight  admixture  ot  gravel.  The  character  of  the 
sand  and  gravel  is  that  of  water-worn  and  water-deposited  material,  and  unlike  the 
sharp  sands  and  eravels  of  Albay  Province.  The  sands  and  gravels  are  undoubtedly 
derived  from  rocks  of  volcanic-  origin,  for  it  is  a  well-known  fact  that  there  are  several 
old  volcanic  cones  in  the  center  irf  the  island.  From  the  abaci  regions  in  the  north- 
eastern part  the  extracted  fiber  is  packed  on  carabaos  to  the  nearest  coast  towns  and 
shipped  from  there  in  small  sailing  vessels  to  Tacloban  or  Carigara.  At  these  ports  it 
is  assorted,  repacked,  and  baled  or  shipped  direct  to  Manila  by  laree  steamships.  The 
mountainous  island  Biliran  also  belongs  to  this  province,  and  abaci  is  produced  in 
considerable  quantities  on  the  entire  island. 


In  addition  to  the  provinces  just  mentioned  there  are  many  other  islands  or  parts 
islands  where  considerable  abaci  is  cultivated,  and  where  large  sums  of  money  a_ 
realized  from  the  sale  of  the  extracted  fiber.     Up  to  the  present  there  has  been  e 


)f  these  districts. 

Marindumie,  one  of  the  smaller  islands  just  west  ot  Tayabaa  Province,  has  long  been 
noted  for  the  fine  quality  ot  extra  white  abaci  produced.  The  fiber  is  short,  but  of  a 
quality  well  adapted  for  weavii^  purposes.  The  surface  ot  the  island  is  rough  and 
mounUtinous,  and  the  lat^  mountain  m  the  extreme  southwestern  part  of  the  island 
b  undoubtedly  an  extinct  volcano. 

■'■    '     I,  the  lai^e  island  just  aontl 
>f  abaci  fiber.    The  island 

le  increasing  each  year.     The  surface  of  this  ialand  is  quite  rough  and  broken, 
and  there  are  many  high  mountains,  the  most  noted  of  which  is  Mount  Halcon. 

Masbate  produces  limited  quantities  of  a  fair  quality  of  abaci.  The  island  is  rough 
and  mountainous,  and  the  cultivation  of  this  valuable  fiber  could  be  considerably 
increased. 

Pawsj). — Only  small  quantities  of  abaci  are  exported  from  Panay,  and  this  is  not  of 
a  good  class,  as  the  fiber  is  inferior  in  quality  and  of  short  lei^h.  The  largest  ship- 
ments of  abaca  from  the  island  are  prowibly  those  from  the  province  ot  Capiz. 

JVegros.— In  this  iiJand  the  cultivation  of  sugar  cane  takes  first  rank,  but  consider- 
able abaci  is  also  produced.  The  southwestern  part  of  the  island  is  said  to  be  the  part 
producing  the  greatest  quantiti^.  In  middle  Occidental  Negros  some  abaci  is  raised. 
The  hills  are  all  tar  inland,  near  the  lower  dopes  and  foothiOs  ot  the  central  chain  ot 
mountaina,  at  an  approximate  elevation  ot  sbo  meters  above  sea  level.  In  some  local- 
ities abacd  is  found  growing  on  reddish  gravelly  soils.  These  soils  consist  of  heavy 
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e  part  of  the  island,  abar4  is  grown  to  some  extent  in  viigin  forest  in  denBe  shade 

on  the  lower  slopes  of  the  mountains.  In  these  locations  the  yellow  clay  soils  were 
overlaid  by  5  or  8  centimeters  of  black,  decomposed  vegetable  mold.  The  diipment 
of  abacil  from  the  entire  islaijd  is  smidl,  as  compared  with  such  provinces  aa  Albay, 
Soreogon,  Samar,  and  others. 

Ceoti. — A  lai^e  amount  of  abaci  fiber  is  exported  from  the  city  of  Cobu  that  is  pro- 
duced elsewhere;  aa,  for  example,  much  of  the  abaci  grown  in  western  Leyte.  The 
total  shipments  made  from  this  point  durii^  the  year  1900  were  less  than  one-tenth  of 


that  from  the  province  of  Albay.  The  cultivation  could  be  greatly  increased  and 
shipments  macie  direct  from  Cebu  to  foreign  ports  of  the  rebaled  and  assorted  fiber, 
thereby  saving  the  coat  of  reahipping  in  Majiila. 

ifinaonao. — From  this  lai^e  and  important  island  large  quantities  of  abaci  are 
annually  exported  and,  by  comparii^  the  number  of  kilos  exported  during  the  year 
1900,  as  given  in  the  Monthly  Summary  of  Commerce  and  Finance,  it  is  seen  that  the 
figures  about  equal  those  of  Ambos  Camarinea  and  Samar  provinces.  In  the  northern 
part  of  the  island  abaci  is  lai^eiy  cultivated,  as  well  as  in  the  southwestern  part.  In 
the  Bouthwestem  part  the  abaci  is  grown  on  soils  of  alluvial  origin;  that  is,  they  are 
the  result  of  the  overflows  and  deposition  of  the  sediment  carried  by  the  streams. 
They  are  rich,  heavy  loams,  composed  largely  of  silt,  with  a  high  percenta^  of  decom- 
posed organic  matter.  The  lands  occupied  by  these  soils  are  nearly  level,  sloping 
very  gently  to  the  seaward.  Abaci  is  cultivated  to  the  water's  edge  along  the  coast. 
In  BoHs  of  such  natural  richness  and  fertility  as  these,  the  natural  tendency  would  be 
to  a  rank  and  rapid  growth  of  fleshy  plants,  although  the  quality  of  fiber  would  not  be 
of  a  high  grade. 

BasUan,  and  Jolo. — In  these  two  small  islands  abaci  i 
The  sites  chosen  for  al)aca  are  low  places  of  much  the  ss 
Mindwiao. '  It  is  rarely  grown  in  the  hills,  but  in  low 
of  alluvial  origin. 

While  the  number  of  stations  recording  the  rainfall  and  temtierature  conditions  of 
the  principal  abaci  districts  is  email,  still  there. are  some  features  brought  out  by  these 
records  that  deserve  mention.  The  climate,  for  the  greater  part  of  the  regions  <A  the 
archipel^o  at  present  known  as  abaci-producing  districts,  is  not  characterized  by  a 

S renounced  wet  and  dry  season  as  is  western  Luzon,  Panay  and  Negros.  In  these 
istricts  the  distinction  is  decidedly  marked.  There,  accordii^  to  tables  given  on 
page  225  of  Volume  IV  of  the  Philippine  Commission  Eeport,  from  three  to  ten  times 
as  much  rain  falls  during  the  wet  as  dlirii^  the  dry  season.  On  the  other  hand,  in  the 
regions  producing  the  greater  part  of  the  abaci  exported,  the  rainfall  of  one  period  of 
the  year  nearly  equals  that  of  the  other  six  months  of  the  year.  In  Albay, 
one  of  the  greatest  abaci  districts  in  the  Fhilippinee,  one  frequently  hears  the  remark 
that  the  rainy  season  lasts  the  entire  year.  The  rainfall  exceeds  2,960  millimeters 
(118  inches)  and,  while  some  portions  of  the  year  receive  more  rainfall  than  others, 
yet  rarely  does  a  week  pass  witliout  a  heavy  shower.  Little  provision  is  made  by  the 
natives  to  store  the  water  and,  when  a  period  of  two  weeks  elapses  without  rainfall, 
the  people  are  subjected  to  great  inconvenience  for  their  water  supply.  While  the 
rainfall  of  this  province  is  greater  than  that  of  any  other  of  the  abaci  localities,  still 
the  rainfall  is  distributed  in  much  the  same  manner  during  the  entire  year. 

It  is  this  regular  distribution  of  the  annual  rainfall  that  controls  in  a  great  measure 
the  development  of  the  abaci  industry  in  the  Philippines  and,  with  the  present  system 
of  cultivation,  it  is  to  be  doubted  if  the  industry  could  be  introduced  in  other  sections 
of  the  archipelago  where  the  wet  and  dry  seasons  are  pronounced,  unless  a  radical 
chance  ia  made  in  cultivating  the  plants.  A  period  of  six  weeks'  droi^ht  will  affect 
the  character  of  the  abaci  plant  considerably,  out  will  not  inflict  serious  damt^e;  but 
longer  periods  of  extremely  dry  weather  injure  the  fiber  as  well  as  the  rapidly  growing 
young  plants.  Frequent  rains,  sufficient  to  keep  the  soil  cool  and  moist,  and  heavy 
dews_,  which  often  are  as  effective  as  light  showers,  are  the  requisites  of  the  climatic 
conditions  best  suited  to  the  successful  development  of  the  plant.  Kich,  heavy 
aandy  loams  are  to  be  preferred  over  other  soils,  for  these  allow  the  ready  percolation 
of  the  rain  'waters  through  them  and  the  free  circulation  of  the  air  so  necessary  to  keep 
soila  in  good  condition.  Soils  covered  with  lai^  bowlders  are  to  be  avoided  as  much 
as  heavy,  close  impervious  clay  soils.  Sloping  lands  that  are  so  situated  as  to  be,  on 
account  of  their  location,  free  from  destructive  winds,  are  much  to  be  preferred,  rather 
than  flat  landa. 
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As  U)  the  quistion  of  cultivating  the  soil  to  conserve  the  moieture  and  the  plantii^ 
fjf  I^uminouB  crops  to  increaae  the  supply  of  nitrogen  in  the  soil,  besideB  addii^  large 
stores  of  organic  matter,  these  are  queations  that  at  the  present  are  alti^ether  untried. 
Much  can  be  done  by  proper  cultivation  of  the  soil,  selection  of  those  vtCTieties  of 
plants  that  are  known  to  yield  a  fiber  of  a  superior  color  and  strength,  pruning  of 
unnecessary  suckers,  so  as  to  allow  only  the  best  plants  to  come  to  maturity,  morfe 
careful  judgment  of  the  beet  soil  to  mature  no  more  plants  than  can  be  done  with  the 
best  results  as  to  quality  and  lei^h  of  liber,  etc.  Tliese  are  some  of  the  matters  that 
need  careful  attention  in  the  future  development  of  the  industry.  The  question  of 
fertilizers  is  an  altogether  unknown  field.  No  attention  has  been  paid  to  them;  hence 
it  is  not  known  whether  the  soil  is  so  exhausted  that  the  application  of  limited  amounts 
of  fertilizers  would  sufficiently  increaae  the  yield  to  justify  their  application.  In 
many  areas  the  fields  have  been  cultivated  for  scores  of  years,  and  cealainly  the  orig- 
inal supply  of  plant  food  is  greatly  diminished,  but  tho  question  of  the  cost  of  fertilizers 
and  the  increase  in  yield  can  only  he  determined  by  experimentation  along  careful 
lines.  The  question  of  shade  and  protection  trees  needs  consideration.  It  should 
first  be  demonstrated  that  they  are  eeaential;  next,  tho  number  and  character  of  trees 
best  suited  to  the  plant  should  be  determined  and  an  effort  made  to  introduce  only 
such  trees  as  are  beneficial,  instead  of  choosing  at  random  certain  trees  to  be  left 
standing  when  new  lands  are  cleared. 

Given  the  proper  cultivation  and  selection  of  areas  suitable  for  the  growth  of  the 

Slant,  it  yet  remains  to  be  seen  whether  or  not  the  industry  can  be  profitably  intro- 
uced  in  other  parts  of  the  archipelago.  While  suitable  soils  can  be  found,  the  cli- 
matic conditions  are  adverse  in  large  areas  of  the  island ;  but,  with  the  abundant  and 
cheap  water  supply  for  irrigation  t&tt  exists  in  so  many  districts,  and  cultivation  that 
will  nelp  maintain  suitable  moisture  conditions,  not  only  during  the  dry  but  the 
wet  seasons  as  well,  the  industry  might  be  introduced  in  many  districts  and 
become  as  great  a  source  of  wealth  to  the  people  as  in  the  provinces,  where  it  is  already 
cultivated. 


Union  Province  is  the  southernmost  of  the  long,  narrow  pi 
coast  of  northern  Luzon.  On  the  north  is  the  province  of  Ilocos  Sur;  to  the  east  Le- 
panto  and  Benguet;  to  the  south  Par^asinan;  while  on  the  west  it  is  bounded  by  the 
Lingayen  Gulf  and  China  Sea.  Union  lies  between  16°  y  and  16°  56'  north  latitude, 
and  120°  15'  and  120°  50'  longitude  east  of  Greenwich,  according  to  data  published 
in  1891  by  the  Spanish  Institute  of  Geography  and  Statistics.  The  same  authoritv 
gives  the  area  as  2,008  square  kilometers.  TTie  province  is  traversed  from  north  to  soutn 
by  high  ridges  of  mountains,  broken  at  intervals  by  large  rivers.  The  capital,  San  Fer- 
nando, possesses  one  of  the  bestharborsonthe  western  coast  of  northern  Luzon.  Along 
the  coast  the  principal  towns  are  situated,  connected  with  each  other  by  carriage  roads. 

The  principal  crops  produced  are  rice,  tobacco,  cocoanuts,  sugar  cane,  cacao,  sweet 
potatoes,  and  peanuts.  Only  tobacco  is  grown  in  sufficient  quantities  for  export. 
In  the  rougher,  more  mountainous  portions  of  the  province,  much  upland  rice  is  grown. 


dry  season  of  little  or  no  r^nfalt,  and  a  pronounced  season  of  heavy  rainfall.  During 
the  months  of  December,  January,  February,  and  March,  only  a  few  millimeters  of 
rainfall  are  recorded,  while  during  June,  July,  August,  and  September  the  total  rain- 
fall exceeds  2,000  millimeters. 

The  Ilocanos  comprise  the  population  of  the  country  along  the  coast;  but  farther 
east  in  the  higher  mount^ns  are  found  scattered  rancheriae  or  settlements  of  Igorots. 


The  surface  configviration  of  the  province  may  for  convenience  be  divided  into 
four  types,  namely:  (1)  The  coastal  plain  r^ion  bordering  the  China  Sea;  (2)  the 
coast  range  of  hills;  (3)  the  broad  interior  valleys;  and  (4)  the  n>ount»n  ridges  and 
chains  with  their  narrow  valleys  in  the  eastern  part  of  the  province. 

The  eoatlal  plain  r«(i07i.— Extending  the  entire  length  of  the  province  is  a  well- 
defined  plain  fringing  the  China  Sea  from  a  tew  meters  to  more  than  7  kilometers  in 
width.  On  the  landward  side  this  plain  terminates  abruptly  at  the  foot  of  the 
steep  hills  just  referred  to  as  coast  ranges  of  hills.  Often  these  plains  are  ciuite  level 
and  only  elevated  a  few  feet  above  the  water's  edge;  again,  they  may  slope  grad- 
ually from  the  base  of  the  hills  to  the  sea,  or  may  be  broken  by  large  areas  of  swamps 
which  have  no  connection  with  the  tides.  From  the  character  of  the  materials  com- 
prising these  deposits,  they  are  undoubtedly  of  sedimentary  origin,  and  apparently 
prove  that  this  portion  of  Luzon  is  rising  at  the  present  time. 
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The  coast  ranga  o/hilh. — These  stand  out  in  bold  contiaat  to  the  level  plain  border- 
ii^  the  sea;  but,  Been  from  the  sea,  they  attract  little  notice  on  account  ot  the  exten- 
sive ranges  oE  mountains  farther  to  the  eastward. 

The  divieion.  of  coast  hills  and  mountains  is  somewhat  arbitrary,  for  no  sharp  line 
tan  he  drawn  between  tl  em.  Coast  hills,  as  referred  Ifl  in  this  report,  are  the  elon- 
gated narrow  ridges  traversing  the  province  in  a  northerly  and  southerly  direc- 
tion, and  seldom  exceed  300  meters  in  elevation.  On  the  seaward  side  thev 
are  steep  and  precipitous;  to  the  east  they  follow  each  other  in  rapid  eucccflsion  witn 
intervenii^  narrow  vall^.  These  hills  have  been  carved  out  of  a  sloping  plain, 
composed  of  volcanic  tuffs,  sediments,  and  coarse  conglomerates.  They  belong  to  a 
mucn  older  period  than  the  comparatively  recent  coastal  plain.  Near  the  sea  these 
hills  have  an  elevation  of  little  more  than  30  meters^  but  each  ridge  farther  inland 
stands  out  in  bolder  relief,  until  the  long  winding  ndges  insensibly  mOTge  into  the 
hirtier  chains  of  mountiuns. 

Interwr  vallem.—Kt  varying  distances  inland  from  the  seacoast,  broad  vallej^  open 
out,  formingapleasingcontrast  to  thelong,narrowridgK60flhecoast  hills.  Such  valleys 
arc  found  east  ot  San  Juan,  ashort  distonce  east^t  San  Fernando,  and  about  Naguilian 
and  other  places,  where  the  main  riverswhich  arise  in  the  higher  mountains  are  joined 
by  lateral  tributaries  which  receive  the  drainage  from  the  coast  hills.  These  valleys 
are  quite  level,  with  sometimes  well-defined  terraces  and  slightly  marked  changes 
in  elevation.  They  are  situated  but  a  few  meters  above  the  level  of  the  river;  conse- 
quently, during  periods  of  great  rainfall,  they  are  subject  to  overflow  which  at  ti 


greaUy  dami^  the  growing  crops.  These  vaSleys  contain  some  of  the  richest  farming 
land  of  the  province.  They  have  been  constructed  by  the  gradual  accumulations  of 
sand  and  silt  deposited  in  times  ot  high  water.  None  of  these  valleys  contain  more 
than  a  few  square  kilometers,  and  seldom  lie  more  than  20  meters  above  sea  level. 
MmutUmn  rangea. — The  eastern  part  of  the  province  is  rough  and  mountainous,  and 
'       '         *  .   .    M    ,  ig  jjjj^  country.    The  valleys  are  few  and  nar- 

n  through  channels  filled  with  bowlders  of  all 
sizes.  While  forther  east  the  mountains  broaden  out,  forming  elevated  plateaus,  in 
this  province  the  mountains  consist  of  scattered  peaks  and  connected  ranges  of  moun- 
tains whose  summits  attain  elevations  as  great  as  1,500  meters.  These  ridges  are  steep 
and  precipitous  and  generally  thickly  forested,  except  where  the  Igorots  have  made 
amali  clearings  for  rice  fields  and  sweet  potataes. 


An  examination  of  the  soils  of  the  province  shows  marked  differences  in  their  agri- 
cultural value,  their  adaptation  to  various  crops,  in  their  composition  and  texture  as 
well  as  in  the  manner  ot  their  formation.  As  the  surface  features  liave  been  referred 
to  as  coastal  plain  regions,  etc.,  the  soils  of  these  various  physiographic  divisions  may 
be  described  m  the  same  order. 

Coastal  plmn  soth.—'Uhe  soils  along  the  seacoast  consist  of  sand  and  silt  in  varyii^ 
proportions.  At  the  very  water's  edge  are  usually  found  sandy  soils,  loose  and  inco- 
herent, composed  mainly  of  loose  sand  mixed  with  greater  or  less  quantities  of  organic 
matter.  In  some  places,  as  just  south  of  San  Fernando,  the  driviiw;  action  of  the  mon- 
soons has  blown  this  sand  into  heaps  or  dunes,  and  these  shifting  dunes  have  traveled 
inland  fully  one-third  of  a  kilometer.  Such  dunes  or  drifting  ridges  of  sand  support 
only  a  scant  covering  of  scattered  tufta  of  grass.  Where  the  action  of  the  winds  is  less 
patent,  and  where  the  sands  contain  more  of  the  elements  ot  plant  food,  cocoanut  trees 
succeed  quite  well,  and  the  remark  is  often  heard  in  many  parts  of  the  province  that 
the  nearer  the  seashore  the  sweeter  and  richer  the  cocoanut. 

Back  of  this  line  of  sand  dunes  are  frequently  found  low,  marshy  areas,  filled  with 
standing  water  the  greater  part  of  the  year.  Occasionally  these  low  swamps  extend 
nearly  to  the  toot  of  the  ftret  rai^e  of  coast  hills.  Many  of  these  low,  swamp;^  lands 
would  make  excellent  soils  if  properly  drained  and  cultivated.  Where  the  position  is 
not  too  low  and  thesoilconsistsof  silt  or  sandy  loams  instead  of  the  heavier  clay  loams, 
these  tracts  would  produce  fine  groves  of  cocoanut  trees.  On  the  higher  level  or  gently 
elopinglands  of  this  region,  soils  are  found  of  sand,  siii,  and  clay  in  varying  proportions. 
Generally  speaking,  the  soils  ot  this  part  of  the  province  are  heavy,  silty  loams,  to  a 
depth  of  a  few  meters.  They  are  of  dark  color  and  are  rich  in  organic  matter.  They 
are  undoubtedly  ot  alluvial  origin  and  represent  the  finer  sediments  of  slowly  flowing 
currents  of  water.  In  many  places  the  method  of  plowing  while  the  land  is  covered 
with  water  has  puddled  the  soils  eo  badly  that  water  percolates  through  them  very 
slowly.  These  lands  are  cultivated  to  some  extent  to  sugar  cane,  and  the  low-grade 
Bugar  made  in  this  section  finds  a  ready  sale  at  a  fair  price  in  the  local  maritets. 
Little  attention  is  paid  to  the  cultivation  ot  the  crop,  and  still  less  care  is  bestowed  on 
the  selection  of  the  most  successful  varieties  of  seed  cane.    Bice  and  tobacco  are  alter- 
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nately  grown  on  large  tracts  of  these  heavy  loaniB.  Rice  is  planted  just  at  the  begin- 
ning of  the  rainy  season,  and.  tobacoo  immediately  after  tjie  rice  harvest.  While  these 
lands,  on  account  of  their  texture  and  location,  are  excellent  rice  lands,  the  same  can 
not  be  said  about  tobacco,  for  their  proximity  to  the  sea  makes  them  of  little  value 
as  tobacco  lands.  Tobacco  grown  here  has  poor  combustibility,  and  is  of  poor  quality, 
although  much  of  it  is  annually  exported  from  the  province,  as  well  as  sup^jang  a 
large  local  demand. 

The  h^her,  better-drained  portions  of  the  coastal  region  possess  excellent  soils  for 
cocoanut  cultivation  and,  in  addition  to  large  piantrRfes  in  cane,  rice,  and  tobacco, 
many  groves  of  thousands  of  trees  are  scatterea  along  the  coast.  The  cocoanut  industry 
is  a  profitable  one  to  the  province,  although  no  exports  are  made  of  either  oil  or  dried 
copra.  In  the  further  extension  of  the  industry,  special  attention  should  be  given  to 
the  proper  cultivation  of  the  land,  both  before  and  after  planting  the  trees,  as  well  as 
the  application  of  proper  fertilizers  known  to  give  the  best  reaults  on  cocoanut  land. 
The  selection  of  those  nuts  from  trees  known  to  yield  large  numbers  of  fine  cocoanuts 
should  also  be  given  much  care. 

These  lands  along  the  coast  are  thickly  settled,  and  by  far  the  greater  part  of  the  pop- 
ulation Qf  the  province  live  in  the  pueblos  or  barrios  situated  at  3iort  intervals  near  the 
seashore.  A  carriage  road  traverses  the  entire  distance  of  the  coastal  plain  country; 
but,  in  the  rainy  season,  the  absence  of  bridgee  over  the  principal  rivers  and  the  soft 
materials  of  which  the  roads  are  constructed,  render  travel  practically  impoaaible  for 
all  wheeled  vehicles. 

Coast  hill  soils. — The  soils  of  the  steep,  narrow  ridges  and  hills  bordering  the  coastal 
plain  make  a  poor  showing,  when  compared  with  those  of  the  latter  district.  In  texture 
the  soils  range  from  heavy  loams  and  clays  to  coarse  mafises  of  gravel  firmly  embedded 
in  a  tenacious  loam  or  clay.  On  the  steep,  almost  precipitous  slopes  the  soils  are  shal- 
low and  in  many  places  devoid  of  any  covering  of  vegetation,  for  the  heavy,  dashing 
rains  easily  uproot  anv  chance  plant  or  tree  that  may  attempt  to  gain  a  foothold.  In 
the  southern  part  of  tne  province  these  bare,  washfed  places  on  the  steep  hillsides  are 
specially  noticeable,  and  many  such  places  can  be  counted  within  a  distance  of  a  kilom- 
eter. About  San  Fernando,  on  the  steep  hill  sides,  the  previlii^  soils  are  gravelly 
loams,  which  are  constantly  slippii^  farther  down  the  slope.  Frequently  the  soft, 
slippery  rock  known  aa  volcanic  tuff  (fine  volcanic  detritus  deposited  in  quiet  waters) 
outcrops  on  these  slopes,  and  as  soon  as  small'rock  particles  are  set  free  are  Whed  to 
lower  levels.  On  the  more  gentle  slopes,  and  frequently  on  the  summits  of  these 
ridges,  soils  of  considerable  depth  are  found.  They  represent  the  products  of  long- 
continued  decomposition  of  the  underlyii^  rocks,  whether  they  consist  of  volcanic  tuff 
or  loosely  cemented  beds  of  well-rounded  gravel. 

Where  the  soils  have  been  derived  from  the  fine  sediments  composing  the  tuff,  they 
consist  of  heavy  clay  loams,  stiff  and  tenacious.  Again,  where  they  contain  consider- 
able of  the  rounded  gravel,  they  are  stiff  and  intractable,  on  account  of  the  clay  in 
which  the  gravel  is  embedded. 

Where  deep  clay  soUs  predominate,  good  fields  of  upland  rice  were  noticed,  or  when 
not  in  cultivation,  are  covered  with  short,  thick-set  grass,  suitable  for  pasture.  Where 
the  soil  covering  is  shallow,  many  laige patches  of  the  long,  coarse  grass  known  as  cogon 
{Imperala  annt^nacea)  and  other  vaneties  of  coarse  grasses  occur. 

Where  the  soils  are  thin  and  poor,  to  improve  the  agricultural  conditions  of  these 
hills  ia  a  serious  problem.  In  many  places  small  clumps  of  bamboo  are  noticed.  This 
is  said  to  be  a  variety  that  can  be  utilized  in  buildii^  houses  and  for  other  purposes. 
Near  the  lai^r  towns  the  demand  for  bamboo  is  sufficiently  lai^e  to  warrant  devoting 
more  attention  to  growing  it  on  these  hills.  The  cultivation  of  bejuco  is  also  to  be 
recommended.  Farther  inland,  where  the  summits  of  the  hills  are  broader,  a  more 
extensive  cultivation  of  upland  rice  would  pr<jve  profitable,  for  many  fields  were 
noticed  that  were  flourishing  and  promised  ^>od  returns.  At  present  not  more  than 
lOpercent  of  theareaof  these  hills  are  utiTiKed  for  E^icultur^  purposes,  and  in  many 
cases  the  soil  conditions  are  so  poor  that  no  great  agricultural  advancement  can  be 
expected  until  all  of  the  more  fertile  tracts  of  land  are  more  thoroughly  cultivated 
than  at  present.  Many  of  these  hills  present  problems  for  the  forester  rather  than 
tor  the  farmer,  for  good  timber  trees  will  pay  better  than  many  crops  grown  at  consider- 
able expense. 

IvtenoT  valley  soils. — These  contain  soils  quite  similar  in  character  and  agricultural 
value  to  those  of  the  coastal  plain  r^on.  N  ear  the  large  rivers  in  these  valleys,  there 
are  often  long  stretches  of  coarse  sands  which  have  little  or  no  agricultural  value  at 
present.  Such  lands  are  seldom  more  than  2  meters  above  the  level  of  the  river  and 
are  overflowed  many  times  each  year.  Often  wide  stretches  of  gravel  may  be  found 
occupyii^  a  similar  position  with  reference  to  the  river.  By  far  the  meater  part  of 
these  valleys  possesa  heavy  silt  loam  soib,  to  a  depth  of  a  few  meters.    These  soils  are 
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dark  colored  and  are  of  laatingfettility,  for  each  yeartheyareusuallyoverfiowed,aiida 
slight  amount  of  silt  and  fine  Hedimenl  ia  deposited,  which  helps  lo  enrich  them.  Some 
variations,  from  finer  to  coarser  grades  of  silt  and  sand,  are  noticed  in  the  soila  of  the 
various  parts  of  thtae  valleys,  but  uaually  there  is  considerable  uniformity  in  their 
texture.  These  lands  are  well  adapted  to  the  growth  of  sugar  cane,  but  the  few  fields 
noticed  were  not  in  fine  condition,  on  account  of  improper  cultivation  of  the  soil  and 
lack  of  attention  to  the  subsequent  cultivation  of  the  growing  crops  of  cane.  Rice  and 
tobacco  are  the  principal  crops,  and  one  crop  of  each  is  raised  during  the  year.  The 
tobacco  is  planted  shortly  after  the  rice  crop  is  harvested  at  the  close  oi  the  rainy  season; 
TOod  yields  of  rico  aie  produced  and  the  lands  are  considered  fine  tobacco  lands,  but 
Uie  c[ualfty  of  leaf  grown  does  not  compare  with  the  finest  products  of  the  Cayagan  val- 
ley in  northern  Luzon. 

The  tobacco  grown  about  Naguilian  is  well  spoken  of  and  commands  a  much  better 
price  than  that  grown  near  the  seashore.  But  little  attention  is  j>aid  to  the  selection 
of  seetT,  while  methods  of  preparii^  the  soil,  cultivation  and  curing  the  harvested 
crops,  are  crude  and  can  not  be  expected  to  produce  the  finest  kinds  of  tobacco.  About 
the  houses  of  the  richer  class  of  people  a  number  of  cacao  trees  are  usually  noticed  that 
thrive  and  produce  well.  These  furnish  the  family  with  sufficient  chocolate  for  its 
own  needs,  but  seldom  is  enoi^h  produced  for  export,  even  to  the  near  by  village 
markets.  The  same  remarks  apply  to  limited  crops  of  coffee  grown  in  the  yard  about 
each  farm  house. 

Mrmittain  range  soils. — The  mountain  ridgee  and  peaks  possess  soils  totally  unlike 
any  of  those  previously  mentioned.  Except  on  the  steepest  slopes,  the  soila  are  deeper, 
and  fewer  bare  rock  surfaces  are  found.  Many  bowlders  are  found  scattered  over  the 
(dopes  in  places,  but  these  are  seldom  in  sufficient  numbers  to  seriously  injure  the  value 
of  the  land.  Tlie  soils  are  usually  of  a  soft  unctuous  clay  to  a  dei|tli  of  1  or  2  meters 
on  the  more  level  portions  of  the  slopes  and  summits.  This  clay  is  of  a  decided  red 
color,  and  exceedingly  well  drained  lor  a  soil  containing  so  high  a  percentage  of  clay. 
While  this  soil  will  retain  a  great  amount  of  water,  yet  it  readily  allows  its  passi^,  and 
within  a  few  days  after  heavy  rains  is  again  in  fair  condition  for  cultivation.  On  the 
slopes  the  soils  are  of  a  yellowish  color  and,  while  soft  and  clayey,  are  not  so  heavy 
nor  is  the  depth  of  soil  so  great.  In  forests  the  depth  of  rich  dark-brown  loam  often 
exceeds  one-third  of  a  meter.  Both  of  these  classes  of  soil  have  been  derived  from  the 
underlying  rocks  by  the  slow  processes  of  rock  disintegration  and  decay.  In  weather- 
ing under  the  action  of  atmospheric  decay,  the  rocks  frequently  weather  in  concen- 
tric rings  and  the  harder  portions  are  thus  left  as  well-rounded  bowlders,  which 
are  scattered  about  on  the  surface  and  wholly  or  partially  buried  in  the  soil  itself. 

The  rocks  from  which  these  soils  are  derived  are  all  .of  volcanic  origin,  and  some  of 
them  are  tmdoiibtedly  volcanic  dust  and  ashes  that  have  been  depositffl  in  quiet  water. 

The  red  clays  and  yellowish  clay  loams  are  fertile,  but  on  account  of  their  heavy 
character  need  thoroi^  cultivation  to  realize  their  true  producii^  value.  In  the 
narrow  valleys  are  found  small  strips  of  alluvial  de^sits  of  sand,  silt,  gravel,  and 
even  laz^  bowlders.  These  have,  on  account  of  theff  limited  extent,  comparatively 
little  i^rcultural  value.  All  such  tracts  are  subject  to  overflows  durii^  periods  of 
heavy  rainfall,  which  may  cause  the  rapid  streams  to  rise  several  meters  in  a  sinjjle 
day,  Lai^  areas  of  this  mountainous  land  are  lying  idle  and  covered  with  a  thick 
growth  of  cogonand  other  srassea;  besides,  there  are  al»)  immense  tracts  that  are  as  yet 
uncleared.  Some  relatively  small  areas  are  in  cultivation  by  the  Igorots,  who  grow 
fields  of  upland  rice  and  sweet  potatoes.  Both'  of  these  crops  produce  well,  and 
the  yields  would  seem  to  warrant  a  considerable  increase  in  the  acreage  planted. 
Some  wild  ahac4  occurs  along  the  slopes  in  the  forests.  In  the  rancheria  Dis-Dis 
fiber  has  been  extracted  and  pronounced  of  good  quality,  and  it  was  recommended  at 
the  time  that  the  cultivation  of  abaci,  should  be  extended.    Transportatio- "-- 


problem  with  the  cultivation  of  any  crop  in  a  region  so  mountainous,  and  where  trails 
'■■~  'n  number  and  so  wretched  in  character. 


In  Union  Province,  then,  we  find  there  are  many  varieties  of  soila,  varying  in  agri- 
cultural value.  The  most  valuable  for  farm  purposes  are  the  rich  alluvial  sods  of  the 
coastal  plain  region,  and  the  large  valleys  of  the  interior.  In  the  agricultural  develop- 
ment and  advancement  of  the  province  these  regions  should  receive  the  most  atten- 
tion, and  every  square  meter  of^  these  lands  should  be  thoroughly  cultivated  before 
making  an^  great  expenditure  of  either  labor  or  money  to  develop  the  poorer  soils  of 
the  coast  hills  or  higher  mountains  farther  east.  Both  of  these  latter  regions  offer  a 
ridi  field  to  the  forester,  either  to  preserve  the  existing  forests  so  that  the  largest  reve- 
nues can  be  realized  from  the  lumber  products,  or  to  reforest  the  now  almost  barren 


,  Google 


SOIL   CONDITIONS   IN   THE   PHILIPPINES,  375 

hills  along  the  coast  with  trees  and  Bhrubs  that  will  enhance  their  value.  Along  the 
coast  the  cocoanut  industry  is  one  that  deaerveB  especial  attention,  tor  eonditions  are ' 
favorable  for  the  development  of  a  large  industry.  Experiments  with  cotton  culture 
should  be  patiently  carried  on  until  they  result  in  succeee  or  failure.  With  the  abund- 
ance o(  labor  the  province  afiorda  an  attempt  should  be  made  to  introduce  the  tea 
industry,  for  there  are  lai^e  areas  in  the  province  that  seem  to  promise  success  to  such 
an  industry. 

Tea  can  adapt  itself  to  such  a  variety  of  conditions  that  it  should  be  given  a  fair  trial, 
for  its  introduction  would  mean  much  to  the  province.  Along  the  line  of  the  rice 
and  tobacco  crops,  the  mainstay  of  the  province,  great  clianges  in  Uie  yidd  and 
quality  can  be  realized  by  more  attention  to  the  best  varieties  of  seed  and  to  improved 
methods  of  cultivation  and  harvesting. 

SOIL  CONDITIONS   IN    PHILIPHNE    FORBBTa. 

In  company  with  Mr.  Gifford  Pinchot,  of  the  United  States  Department  of  Agricul- 
ture, Capt.  G.  P.  Ahem,  of  the  insular  forestry  bureau,  and  others,  the  author,  under 
the  direction  of  the  chief  of  the  bureau  of  agriculture,  made  an  inspection  lour  of 
some  of  the  principal  forest  areas  in  the  archipeh^.  The  party  left  Manila  on  the 
U.  8.  S.  Genend  jliauaOctober  29  and  returned  November  21, 1902,  during  which  time 
short  stops  were  made  at  Paluan,  and  Punladel  Monte;  Mindoro;  Caima  Bay,  Luzon; 
Paltinas,  Masbate;  Calbayoc,  Samar;  Silad,  Leyte;  Point  Bulalapui,  Cebu;  Iloilo; 
Point  Obon,  N%ros;  Santa  Maria,  ^mboai^,  and  Malabang,  Mindanao;  Simaluk 
Island;  Tatan,  Tawi  Tawi;  Bongao;  Sandakan,  Borneo,  and  Malampaya  Bay,  Para- 
gua.  At  the  most  of  these  places  short  excursions  were  made  inland,  while  at  Mindoro 
and  Malabang  trips  inland  occupying  several  days  were  made.  In  all  places  where 
opportunity  allowed,  observations  were  made  on  the  soils,  their  origin,  manner  of  for- 
mation, fertility,  general  characteristics,  etc.  Samples  were  collected  from  several 
localities,  which  will  subsequently  be  chemically  and  mechanically  analyzed  to 
throw  more  light  upon  them.  It  is  especially  to  be  regretted  that  on  account  of  the 
limited  time  in  eacli  place  the  relation  of  the  forest  growth  to  the  soils  could  not  be 
ascertained,  for  a  close  relationship  between  the  soils  and  certain  classes  of  trees  will 
undoubtedly  be  discovered  with  careful  study. 


From  Paluan  a  trip  was  made  northward  to  Calavite  ridge  and  return  by  way  of  tlie 
Calauagan  River,  On  the  north  coast  short  trips  were  made  southward  on  the  slopes  of 
the  same  ridge  in  the  neighliorhood  of  the  Dioso  River,  near  Punta  del  Monte. 

Paluan  is  a  small  town  situated  in  the  extreme  northwestern  corner  of  Mindoro.  Its 
geographical  situation  is  at  13'  20'  north  latitude  and  120°  30'  east  loi^tude.  Near 
Paluan  and  adjacent  to  the  eastern  part  of  Paluan  Bay  is  an  extensive  area  of  alluvial 
land,  capable  of  annually  producing  20,000  cavans  of  rice  (81,818  kilos).  The  soils  of 
this  level  tract  of  land  consist  of  a  light-drab  colored  loam,  composed  mostly  of  silvery 
white  particles  of  silt  and  the  finest  particles  of  sand.  It  has  a  soft,  slippery  feel  to  the 
fingers,  leaving  them  coated  with  fine  silvery  particles  of  white  mica.  Little  or  no 
difference  is  noticed  in  texture  or  color  between  soil  and  subsoil.  It  is  a  loose,  porous 
soil,  piissessing  good  natural  draina^  and,  on  account  of  its  loamy  character,  is  easily 
stirrai  and  cultivated.  It  contains  but  a  small  amount  of  humus,  although  it  is  the 
result  of  continued  deposition  of  small  particles  of  sand  and  silt  in  quiet,  shallow 
waters  It  has  been  washed  from  the  hills  by  rains  and  deposited  by  the  various  rivers 
surrounding  Paluan  Ba^. 

It  is  best  adapted  to  rice  culture,  for  on  account  of  its  low  position  it  readily  retains 
the  abundant  rains  of  the  wet  season.  In  the  higher  portions  of  this  tract  of  land  sugar 
cane  would  thrive  well;  but  thepreaentlow  price  of  sugar  would  not  warrant  the  intro- 
duction of  this  crop.  A  few  stripling  cocoanut  trees  were  observed  and  the  planting 
of  small  groves,  it  is  thought,  would  be  profitable.  A  few  abac4  plants  were  also 
noticed,  out  these  were  in  asickly  condition  and  produced  Uttle  or  no  fiber.  Theculti- 
vation  of  abacfi  is  not  to  be  recommended,  on  account  of  the  pronounced  wet  and  dry 
seasons.  Rice  is  the  crop  best  suited  to  this  area,  and  with  the  abundant  water  brought 
in  by  the  small  streams  two  crops  per  year  could  be  easily  g^^wn,  since  the  present 
supply  does  not  suffice  for  the  local  demands. 

On  the  north  side  of  this  alluvial  plain,  entering  the  hills,  soils  of  an  elti^ther 
different  character  are  encountered.  The  change  is  distinct  and  at  once  remarked. 
The  silvery,  silty  soils  are  replaced  by  soils  of  a  decided  red  color,  filled  with  angular 
""' — Eof  broken  micaceous  rock.  On  the  steep  si  opes  the  covering  of  soil  often  exceeds 
'  ■'      '  1  even  this  is  fiUed  with  fragments  of  the  rock  from  which  it 
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is  derived.  Tteee  red  soils  are  composed  of  about  equal  proportions  of  silt  and  clay, 
with  some  Band,  and  may  bo  claeeea  as  clay  loams.  On  the  steeper  slopes  the  rains 
soon  percolate  through  them  and,  on  account  of  the  character  of  the  linderlyiug  rocks, 
th^  become  dry  and  compact,  even  after  copious  rains.  On  the  more  level  portiona 
of  Calavite  ridge  the  conditions  have  favored  a  greater  accumulation  of  soil;  hence 
they  are  more  retentive  of  moisture  and  possess  more  value  for  agricultural  purposes. 
On  the  steep  slopes  the  soils  possess  little  value  as  farm  land^  but  support  a  fair  growth 
of  forests  in  which  bejuco  (rattan)  is  abundant.  On  the  higher,  more  level  portions 
of  the  ridee  the  vegetation  is  more  dense,  eepecially  the  undergrowth.  These  soils 
are  derived  from  the  slow  decomposition  of  the  underlying  rocks.  Slowly  the  rocks 
crumble  and  tall  to  pieces  and,  when  thoroughly  decomposed  by  the  atmospheric 
agencies  constantly  at  work  they  appear  aa  soft,  red  clay  loams,  through  which  are 
scattered  occasional  fragments  of  the  harder  parent  rock.  The  rocks  wmch  give  rise 
to  the  soils  of  the  mountain  slopes  and  ridges  comprise  a  series  of  micaceous,  quartose, 
talcose,  and  chloritic  schists.  They  belone  to  the  older  series  of  geol^ical  forma- 
tions that  have  been  changed  and  altered  Dy  subsequent  prooesses.  "ntey  consist 
chiefly  of  silicia,  white  mica,  and  iron-bearii^  silicates. 

In  the  few  cleared  areas  amoi^  the  forest  growth  some  fields  were  noticed  that  are 
at  present  covered  with  cogon  grass.  In  no  places  were  cultivated  fields  noticed, 
for  the  scattered  tribes  inhabiting  the  mountains  practice  agriculture  on  a  limited 
scale.  Where  the  slopes  are  not  too  precipitous  the  .soils  wovud  be  found  to  be  fairly 
productive  and,  by  proper  cultural  methods  and  fertilization,  could  be  made  to  pro- 
duce good  crop  of  upland  rice,  com,  beans,  and  sweet  potatoes.  On  the  steepest 
dopes  it  would  be  folly  to  attempt  any  cultivation  whatever.  In  spite  of  the  heavy 
covering  of  forest  and  the  evei^present  decaying  leaves  and  tree  trunks  and  vines 
little  or  no  humus  can  be  detected  in  the  soils. 

The  forest  growth  abounds  in  many  of  the  more  valuable  woods  of  the  islands,  and 
among  others  may  be  mentioned  lauan,  bocboc,  tindalo,  and  antipole.  The  balete  is 
especially  common  and  many  of  latge  size  were  noticed,  in  some  cases  completely 
surrounding  the  tree  upon  which  tbey  cling  for  support. 

On  the  northern  side  of  Calavite  ridge  the  slopes  are  steeper,  and  many  sheer  prec- 
ipices were  observed.  Accordingly,  (lie  conditions  allowing  the  soils  to  accumulate 
are  not  favorable,  and  shallow,  stony  soils,  similar  in  character  to  those  already  men- 
tioned, are  found.  Near  the  highest  point  in  the  ri<^,  which  attains  an  elevation  of 
about  700  meters,  the  rocks  contain  a  larger  proportion  of  quartz;  hence  the  soils  are 
shallower  and  contain  more  rock  fr^iments.  Near  the  mouth  of  the  Dioso  River 
there  is  a  flat  about  250  meters  in  widl£  consisting  of  a  heterogeneous  mass  of  bowlders 
and  smaller  ground-up  rock  debris.  On  this  flat  the  tree  growth  was  characteristic 
and  contained  a  generous  sprinkling  of  molave  and  calantas.  Near  the  stream  bed 
was  observed  a  remarkable  example  of  the  casts  formed  by  worms  or  other  burrowing 
animals.  Many  of  the  tubes  or  casts  were  20  centimeters  in  height,  the  outside  diam- 
eter averaging  about  2J  centimeters,  while  the  inside  opening  measures  a  little  less 
than  1  centimeter.  These  tubes  are  composed  of  a  mixture  of  micaceous  sand  and 
silt,  such  as  is  deposited  by  the  river  in  quiet  pools.  They  may  be  found  completely 
covering  the  ground  for  many  meters.  The  effect  of  such  grinding  and  working  over 
and  over  the  small  particles  of  sand  and  silt  is  to  grind  them  smaller,  while  the  action 
of  the  acids,  secreted  by  the  animaJs  who  built  the  tubes,  undoubtedly  acts  to  further 
dissolve  and  reduce  the  size  of  the  rock  particles.  At  the  time  when  these  castings 
were  observed  none  of  the  animals  who  built  them  could  be  found  after  considerable 
search;  and  yet,  three  months  prior  to  this  time,  we  were  informed  they  were  not 

In  the  neighborhood  of  this  bay,  in  Ambos  Camarines  Province,  some  observations 
were  made  on  the  soils  and  rocks  from  whidi  they  are  derived.  The  bay  is  situated 
at  12°  40'  north  latitude  and  123"  east  longitude.  The  climate  in  this  part  of  Luzon 
corresponds  to  that  of  many  of  the  southern  islands.  The  rainfall  is  well  distributed 
over  uie  entire  year,  without  pronounced  wet  and  dry  seasons.  Near  the  entrance 
to  the  bay  great,  chalky  limestone  cliffs  stand  out  in  ciold  relief,  and  it  is  from  tiie 
weathering  of  this  soft  limestone  that  the  soils  are  derived.  The  soils  bear  little 
resemblance  to  the  parent  rock.  They  consist  of  black,  waxy  loams,  heavy  and 
tenacious  in  texture,  out  rich  and  of  lasting  fertility.  The  top  soil  aveR^;ea  about  15 
centimeters  in  depth,  overlyii^  a  subsoil  of  yellowish  brown  clay.  Usually  rock  is 
encountered  about  50  centimeters  from  the  surface,  while  the  surface  is  thickly  strewn 
with  various-sized  fragments  of  soft,  yellowish  limestone.  The  manner  in  which 
limestones  weather  into  soils  is  somewhat  different  from,  other  rocks.  Caloiuin  car- 
bonate, the  chief  ingredient  of  limestone,   s  readily  attacked  and  dissolved  by  warm 
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rains,  especially  since  it  contains  carbon  dioxide.  So  that  the  purer  a  limestone  is 
the  more  readily  it  will  diseolve  in  aregicn  where  the  rainfall  is  abundant.  The  Boils, 
then,  represent  theinaolublei^irticIesiH  the  original  rock,  mixed  with  vegetable  matter 
in  varying  st^ea  of  decomposition. 

The  natural  fertility  of  these  soils  is  shown  by  the  luxuriant  growth  of  large  trees 
and  underbrush  they  support  in  the  natural  state.  Among  the  more  valuable  timber 
trees  were  noticed  many  molave,  narra,  pili,  lanutan,  ligas,  dungan,  and  oranga.  1( 
the  forest  growth  be  cleared  where  free  from  stones  and  of  sufficient  depth,  these  soils 
will  amply  rep^  the  extra  coat  of  plowing  and  subsequent  cultivation.  All  fanning 
operations  are  aifficult  in  such  soils,  for  they  are  exceedingly  sticky  and  tenacious; 
but  for  certain  crops  they  are  very  valuable.  Fruits  thrive  well  on  these  soij,  and 
they  are  natural  pasture  lands.  Com,  tobacco,  and  vegetables  will  be  found  to  yield 
large  crops.  Near  this  locality,  on  black,  waxy,  limestone  soils,  considerable  abaci 
is  grown,  and  it  is  reported  that  the  crop  pays  well.  Coffee  does  not  succeed  well, 
but  cacao  should  make  a  good  growth  and  bear  well. 


Palanas  is  situated  on  the  southeastern  coast  of  Mashate,  in  12"  10'  north  latitude 
and  123°  65'  east  longitude.  It  is  a  small  town,  that  exports  little  or  no  agricultural 
or  forest  products.  Low  hills  lie  west  of  the  town,  that  farther  inland  merge  into  a 
well-defined  central  mountain  region.  The  rocks  of  the  hills  ajoi^  the  coast  are  soft, 
whitish  yellow  limestones,  that  weather  into  soils,  very  similar  t«  those  described  as 
occurring  at  Caima  Bay,  Luzon.  Where  conditions  for  the  weathering  of  these  rocks 
are  favorable,  a  rich,  black,  waxy,  tenacious  clay  loam  has  resulted.  At  an  average 
depth  of  30  centimeters,  on  the  more  level  slopes  and  hilltops,  the  soils  grade  into 
yellow  clays  that  are  soft  and  unctuous,  and  possess  little  or  none  of  the  sticky  or  waxy 
nature  of  black  loams  on  the  surface.  On  the  steepest  slopes  and  highest  parts  of  the 
hills,  the  soils  are  shallower  and  a  considerable  number  of  partially  decayed  limestone 
frannents  are  scattered  abouton  the  surface.  Where  the  soils  are  deep  and  free  from 
sucn  pieces  of  limestone,  there  can  be  no  doubt  ot  their  lasting  fertility.  While  diffi- 
cult to  plow  and  stir,  even  with  the  scant  cultivation  given  them  by  the  natives,  they 
produce  good  croj^  of  sweet  potatoes,  corn,  beans,  and  the  other  crops  that  are  pUintea 
mlimitea  quantities.  Some  tobaccoisgrown,butonly  to  a  small  extent,  and  for  local 
consumption.  Tobacco  makes  a  rank  growth  on  such  soDs,  but  for  chewing  tobacco 
and  cigar  fillers  good  results  can  be  expected,  with  proper  seed  and  modem  cultural 
methooa.  Such  soilsareespeciaJlydesirable  for  com,  cotton,  fruits,  and  vegetablesof  all 
kinds,  while  pasture  grasses  make  a  good  growth  the  entire  year,  especially  in  this  part 
of  the  archipelE^o,  where  the  annual  rainfall  is  well  distributed.  Near  Palanas  were 
seen  camote  (sweet  potato)  fields,  scatterit^  clumps  of  cocoanut  trees,  and  large  areas 
overrun  with  a  dense  growth  of  the  coarse  cogon  grass.  A  few  knometers  from  the 
village,  on  similar  soils,  a  fine  quality  of  abacd  was  reported,  and  some  larger  fields  ol 
tobacco  than  at  Palanas.  From  all  reports,  similar  soib  are  found  in  much  of  the  coast 
country  of  eastern  Masbate,  while  in  western  Ticao,  from  the  character  of  the  low, 
white,  limestone  cliffs,  it  is  to  be  inferred  that  the  same  soil  conditions  prevail. 


At  Calbayog  the  soils  were  examined  along  the  coast  for  a  few  kilometers  north  ot 
the  town.  Calbayog'sge<^raphical  position  is  12°  6' north  latitude,  124°  37' east  longi- 
tude. It  is  one  of  the  important  abaci  shipping  points  of  weatern  Samar,  although 
but  few  large  plantations  are  near  the  city.  North  of  Calbay:^,  even  within  a  distance 
of  a  few  kilometers,  several  different  classes  of  soils  can  be  found.    Near  the  coast 


sandy  soils  prevail,  white  the  same  character  of  soils  are  found  near  Calbayog.  liieee 
consist  latsely  of  medium  ^ade  sands  derived  from  broken  and  finely  divided  coral 
reefs  that  have  been  subjected  to  the  grinding  action  of  the  waves.  White  in  color, 
compact,  and  apparently  containing  but  little  of  those  elements  that  are  essential  to 
plant  growth,  these  soils  support  lar^  groves  of  cocoanut  trees.  Small  patches  ot 
corn,  beans,  and  sweet  potatoes  are  alao  raised.  Farther  north  from  Caltayc^,  soils 
are  found  that  may  be  deacribed  as  yellow  clay  loams.  With  the  exception  of  occa- 
sional abaci  plants,  little  is  seen  on  these  soils  but  a  heavy  growth  of  cogon  grass.  They 
are  only  fairly  productive  and  closely  resemble  laree  areas  of  yeUow  clay  loam  soils 
that  the  writer  has  observed  in  the  hills  east  of  Oatbalogan,  the  capital  of  the  island, 
about  35  kilometets  south  of  Calbayog,  In  this  locality  the  soils  are  derived  from  the 
slow  weathering  of  rocks  that  are  apparently  calcareous  sandstones. 

Again,  in  the  low  country  along  the  coast  north  of  Calbayog.  heavy,  reddish,  sandy 
loam  soils  were  observed.     These  soils,  in  spite  of  the  largo  percentage  of  sand  they 
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contain,  are  stiff  and  tenacious,  and  can  be  cultivated  with  little  leea  difficulty  than 
clay  loam  soils.  They  are  undoubtedly  residual  soils — that  is,  they  have  been  derived 
in  situ  by  the  slow  processeB  of  rock  decomposition.  They  can  be  classed  as  lees  fertile 
than  the  yellow  clay  loams  and  much  stronger  and  more  fertile  than  the  coral,  sandy 
soils  along  the  shore.  No  cultivated  fields  were  seen,  but  a  few  scattered  clumps  of 
forest  and  some  areas  of  cogon  grass.  Scattered  among  the  patches  of  cogon  graas  were 
noticed  many  specimens  of  the  Toob  tree  that  grows  to  a  great  height. 


This  is  a  small  bamo  belonging  to  the  pueblo  of  Villaba  on  the  northwestern  coast 
of  Leyte.  It  is  situated  in  11"  13'  north  latitude  and  124°  23'  east  longitude.  Along 
this  portion  of  the  northwestern  coast  of  Leyte,  the  country  is  broken  and  rather  high 
hills,  from  which  the  forest  has  long  been  cut  away,  reach  to  the  very  water's  edge. 
Farther  inland,  to  the  east,  are  high  rai^ee  of  mounfaina  that  are  undoubtedly  of  vol- 
canic origin,  judging  from  the  bits  of  rock  carried  seaward  by  some  of  the  email  streams. 
Near  the  coasts,  however,  are  soft,  yellowish  white  limestones,  similar  to  those  men- 
tioned as  occurring  in  Arabos  Camarines  Province,  Luzon,  and  on  the  island  of  Mas- 
bate.  These  weatner  into  yellowish-brown  clay  soils,  somewhat  similar  to  the  soils 
of  the  above-mentioned  localities.  The  surface  soOs  are  dark  clay  loams  that  possess 
none  of  the  waxy  quality  of  the  soils  of  Masbat*  and  Ambos  Camarines.  At  an  aver- 
a«e  depth  of  15  centimeters  below  the  surface  the  claj;  loams  grade  into  soft,  unctuous 
clays  of  a  decided  yellow  color.  The  subsoUs  contain  a  much  h^her  percentage  of 
clay  than  the  soils;  in  (a«t,  in  places  they  consist  of  but  little  else  except  the  finest 
particles  of  clay.  In  the  small  gullies  along  the  trails,  often  at  a  depth  of  1  meter, 
the  clays  can  be  observed  restii^  on  the  limestones  from  which  they  are  derived .  The 
surface  soils  contain  a  fair  amount  of  humus,  while  the  subsoils  add  strei^th  and  body 
to  the  soils,  by  acting  as  reservoirs  to  store  up  and  conserve  the  moisture  necessary 
for  thegrowii^  crops.  Some  fields  of  upland  rice  were  noticed— a  crop  that  should 
succeea  nicely  on  the  roiling  lands  along  the  coast.  Abaci  fields  were  also  noticed, 
that  are  said  to  produce  a  good  quality  of  fine  white  fiber.  Small  patches  of  sugar 
cane,  that  appeared  in  a  flourishing  condition,  were  also  seen.  From  the  growing 
crops  and  the  general  appearance  of  the  natural  growth,  these  soils  have  every  indi- 
cation of  beii^  rich  and  fertile.  Scattered  Toob  trees  were  seen,  that  attain  aheight 
of  at  least  40  meters.  On  one  of  the  hills  overlorfting  the  sea  a  small  'cocoanut  grove 
realized  for  its  owner  some  share  of  profits  from  the  sale  of  tuba,  daily  collected  from 


This  locality  is  situated  at  the  extreme  northern  end  of  Oebu  in  10"  18' north  latitude 
and  124°  3'  east  lonjgitude.  In  this  portion  of  Cebu  the  country  is  low  and  rolling,  with 
no  pronounced  difference  in  elevation.  The  forests  have  long  since  been  cleared 
away,  and  much  of  the  country  is  under  a  good  state  o£  cultivation.  Here,  as  at  Ambos 
Camarines  Province,  and  at  Palanas,  Masbate,  soils  were  found  derived  from  the 
weathering  of  soft,  yellowish  limestones.  Near  the  seashore  there  is  a  slight  admix- 
ture of  beach  sand  tnat  lias  been  blown  inland  a  short  distance;  but  farther  from  the 
shore  the  soils  are  heavy,  black  wasy  clay  loams  to  a  depth  of  15  centimeters. 

The  black  clay  loam  is  underlaid  by  a  soft  yellow  clay  that,  in  turn,  grades  into  soft, 
partially  decomposed  limestone.  On  the  level  tracts  of  land  no  stones  were  noticed, 
but  on  uie  hills  and  sl^ht  knolls  the  soils  are  shallow  and  many  fragments  of  the  parent 
rock  are  scattered  about.  In  such  places  the  soil  has  little  of  the  value  of  the  more 
level  areas.  The  heavy,  waxy  chaiicter  of  these  soils  makes  them  hard  to  plow  and 
cultivate,  but  their  fertility  is  sufficient  to  produce  fair  crops  with  the  scant  scratch- 
iiig  which  constitutes  the  present  system  of  cultivation.  With  thorough  plowing  good 
yields  of  many  fruits  and  crops  could  be  harvested.  Small  patches  of  corn  were 
noticed,  of  only  fair  quality;  also  sugar  cane,  that  was  too  thickly  planted,  and  plainly 
showed  tlie  lack  of  cultivation.  tJpland  nee  and  beans  were  also  seen,  and  in  the 
areas  where  no  cultivation  was  practical,  a  heavy  mat  of  good  pasture  grasB  was  every- 
where observed.  Such  soils  raalie  good  pasturelands,while  all  kinds  of  vegetables  and 
many  fruits  will  flourish  equally  well  with  proper  care  and  cultivation.  Tobacco, 
rice,  and  sugar  cane  will  also  be  found  profitable  crops  on  soils  of  such  natural  strength 
and  fertility. 
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A  landing  waa  made  in  the  small  bay  south  of  this  point,  in  Boutkwpstern  Negroa, 
and  the  soils  examined  a  short  distance  to  the  eastwi^,  Tlie  geographical  position 
of  the  locality  is  9°  4^  north  latitude  and  122°  28'  east  loi^tude.  This  portion  of 
Negros  is  rough  and  mountainous,  and  but  little  cultivation  is  practiced  by  the  people 
of  thesmall  barrios  along  the  coast.  Denae  forests  and  jungles  reach  t«  the  very  water's 
edge,  except  in  the  immediate  vicinity  of  the  villagee. 

On  the  snores  of  the  eastern  part  of  the  small  bay  are  sandy  soils,  derived  lai^ly 
from  coral  sand  and  limestone.  Small  cocoanut  groves  and  patches  of  sweet  potatoes 
were  noticed,  that  were  flourishii^.  Farther  inland  was  a  dense  growth  of  forest  and 
jui^e,  and  soils  of  a  totally  different  nature  were  found.  In  the  low  Iwid  stony  soils 
were  found  that  consistad  of  masses  of  sandy  loam  mixed  with  small,  angular  fragments 
of  comparatively  fresh,  volcanic  rock.  Theae  soils  are  of  little  valuelor  agricultural 
purposes,  but  support  a  heavy  forest  growth.  On  the  slopes  of  the  surroundii^  hills 
yellow  loam  soils  of  greater  depth  and  more  adapted  to  farming  purposes  were  seen. 
These  soils  are  derived  in  places  from  the  slow  weathering  of  volcanic  roclts.  On  the 
more  level  slopes  and  summits  of  the  ridges  the  soils  are  correspondingly  deeper  and 
possess  a  greater  degree  of  fertility.  In  such  locations  farmii^  operations  could  be 
profitably  carried  on,  for  the  soils  contain  some  humus,  and  the  texture  is  suitable  for 


storing  the  moisture  necessary  for  plant  growth.     Samples  were  collected  in  such  a 
location  that,  to  adeplh  of  30  centimeters,  consisted  of  rich,  brown  loam.     Upland  ri 
com,  vegetables,  sugar  cane,  and  abacd  would  produce  fair  yields  in  such  areas. 


Santa  Maria  is  sittiated  in  the  northwestern  part  of  Zamboanga  Province,  Mindanao. 
Its  position  is  T  45'  north  latitude  and  122°  G'  east  longitude.  Tliis  part  of  Mindanao 
is  rough  and  mountainous,  and  the  surface  of  the  country  is  not  well  adapted  to  agricul- 
tural purposes.  In  the  locality  where  the  soib  were  examined  extensive  timber  cut- 
ting is  beii^  earned  on.  The  soils  consist  of  shallow,  coarse,  sandy  loams  of  a  yellowish 
color  that  grade  into  broken  masses  of  soft,  partially  decomposed  rock. 

They  possess  little  humus  and  can  not  be  classeclas  fertile  soils.  Where  the  or^nal 
forest  19  allowed  to  remain,  ttfe  slopes  are  protected  from  the  washing  of  the  heaw 
rains,  so  that,  although  poesessing  but  little  fertility,  they  readily  support  a  heavy 
growth  of  valuable  timber.  Even  where  the  forest  growth  lias  been  removed  but  a 
short  time,  the  rains  have  removed  the  soil  in  places,  leavii^  the  underlying  rocks 
exposed.  This  soil  is  residual;  that  is,  it  has  been  formed  by  the  brewing  up  and 
decay  of  the  soft,  purplish  schists  that  occur  in  this  region.  On  the  steeper  slopes  no 
attempt  should  be  made  to  farm;  otherwise  the  soil  coverit^  would  soon  be  removed. 
But  on  the  more  level  portions  such  crops  as  are  adapted  to  sandy  soils  would  make 
some  return  to  the  farmer.  With  sufficient  manure  and  fertilizers,  vegetables  would 
mature  early  and  make  a  fine  growth,  while  tobacco  suitable  for  thin  wrappers  for 
cfears  could  be  raised.  In  the  more  sheltered  valleys  abat-a  and  ca«ao  could  be  profit- 
ably grown 


Prom  Malabang  tho  trip  was  made  to  Lake  Lanao,  a  distance  of  approximately  33 
kilometers  Malabai^  is  situated  on  the  east  side  of  the  Bay  of  Illana,  in  the  province 
of  Cotabato  Its  ge(«raphical  position  is  T  30'  north  latitude  and  124°  6'  longitude 
east  of  Greenwich  Lake  Lanao  is  situated  in  the  central  part  of  the  province  of 
Misamis  From  Malabang  to  the  lake  there  is  a  gradual  rise,  until  at  the  site  of  the 
Moro  fort,  Binidayan,  an  elevation  of  950  meters  is  reached.  The  greater  part  of  the 
distance  is  through  exceedingly  dense  jungle,  in  which  great  trees  abound,  while 
the  profusion  of  balete  and  bejuco  and  creeping  vines  adds  to  the  tai^le  and  confusion 
of  the  jungle.  About  Malabiuig,  and  also  about  Lake  Lanao,  the  country  has  been 
cleared  for  many  years,  and  open,  rolling  country  is  the  rule.  Over  the  entire  distance 
■  the  soils  are  quite  uniform  and  bear  a  striking  resemblance  to  the  famous  abaca  lands 
near  the  Mayon  Volcano  of  Albay  Province,  Luzon.  The  soils  of  this  region  may  be 
described  as  black,  fertile,  sandy  loams  of  varying  depth.  Below  Mata&ng  Falls  in 
many  places  the  depth  of  black,  loamy  sand  is  2  meters,  of  which  the  upper  30  centi- 
meters contain  a  large  percentage  oi  well-rotled  roots  and  other  vegetable  matter. 
Above  Matalang  Falls  the  depth  of  black,  sandy  loam  is  much  less,  andin  the  vicinity 
of  Oamp  Vicars,  in  places,  does  not  exceed  15  centimeters.  The  black,  sandy  loam 
varies  in  size  from  fine  powdery-like  sand  to  nicely  assorted  sand  of  2  millimeters  in  diam- 
eter. This  sand  is  generally  clearly  stratified  in  shallow  bands,  and  each  band  is  gener- 
ally uniform  in  size.  Frequently  fine  and  coarse  bands  of  sand  are  interbedded 
together.     Even  where  the  coarsest  grades  of  sand  oci'ur,  it  waa  noticed  that  the  sand 
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would  retain  a  vertical  pusition  in  road  (;uta  and  not  slump  down,  in  th.e  manner  so 
cliaracteriBtic  of  beach  or  river  sand.  Tliissand  is  usually  rounded  or  slightly  angular, 
and  on  closer  examination  each  particle  closely  resembles  the  a^ea  and  biteof  slag  around 
furnaces.  It  is  evidently  the  slightly  weathered  ashes  and  dust  of  near-by  volcanoes, 
and  the  source  of  the  material  is  undoubtedly  from  some  one  of  the  numerous  volcanic 
peaks  that  lie  east  of  the  military  road  in  the  vicinity  of  Butig  Mountain.  The  entire 
region  is  one  of  considerable  volcanic  activity,  and  Lanao  is  probably  a  crater  lake. 
Violent  earthquakes  are  common  to  this  part  of  Mindanao,  ancf  on  many  of  the  higher 
mountains  and  hillsides  can  be  seen  the  paths  of  landslidee  that  have  swept  down, 
entirely  removing  the  heavy  growth  of  trees  and  jungle  for  many  meters  in  width. 

In  places  the  black  sands  rest  directly  on  dense  or  vesicular  volcanic  rock.  Again, 
they  rest  on  a  soft,  yellowish  red  clay  that  has  probably  been  derived  from  volcanic 
rock  by  slow  decomposition  processes.  The  line  of  demarcation  between  the  black 
sands  and  reddish  clays  is  sharp  and  distinct,  plainly  showii^  no  relation  between 
the  two. 

To  one  not  familiar  with  the  fertility  of  soils  derived  from  volcanic  ashes  and  cinders, 
thesesoilsappearot  little  t^cultural  value;  but  such  is  not  the  case.  They  are  won- 
derfully rich  and  fertile,  alUiough  it  can  not  be  said  that  they  would  continue  so  after 
long  periods  of  hard  farming.  For  many  years,  however,  these  soils  will  be  found  to 
be  very  rich  and  will  produce  good  crops  of  anythii^  suited  to  the  climatic  conditions 
of  the  region.  At  the  lower  elevations  wild  abaca  was  observed,  and  it  would  undoubt- 
edly succeed  at  elevations  not  greater  than  400  meters  above  sea  level.  Com  would 
succeed  well,  and  fruits  and  many  v^etablcs.  About  Lake  Lanao  considerable 
upland  rice  is  grown  and,  with  attention,  this  crop  should  prove  a  profitable  one. 
Coffee,  considered  especially  fine  by  the  lake  Moros,  is  grown  m  limited  quantities  at 
the  higher  elevations.  In  the  foresta  many  large  trees  oieeveral  valuable  varieties  are 
found,  whilethegutta-perchatreeandrubbertreearenativetothe  forests  of  this  part 
d  Mindanao.  In  the  cleared  country  about  the  lake  a  considerable  advancement 
along  agricultural  lines  is  to  be  expected,  unless  the  earthquakes,  of  daily  occurrence, 
are  to  be  taken  as  a  warnii^  that  this  beautiful  country  may  at  any  time  become  un- 
tenable throi^h  the  opening  of  the  many  volcanic  ventg  that  certamly  have  not  long 
been  quiet. 

A  landing  was  made  on  the  northwestern  coast  of  Tawi  Tawi,  at  the  site  of  the 
former  town  of  Tatan.  This  town  was  destroyed  in  1889  by  the  Sftfmiarda,  and  only  a 
few  ruins  tell  of  its  former  existence.  The  geographical  location  is  5°  15'  aoith  latitude 
and  120°  3'  east  longitude.  To  the  east  of  Tatan,  in  the  center  of  the  island,  are  great 
perpendicular  cliffs  that  form  so  striking  a  feature  of  Tawi  Tawi  and  the  islands  south 
of  it.  Therocks  forming  these  cliffs  are  plainly  the  result  of  violent  volcanic  activity. 
They  are  termed  agglomerates,  and  consist  of  angular  and  broken  fragments  of  various 
kinds  of  volcanic  rock  imbedded  in  volcanic  lavae  and  muds.  Many  areas  of  auch 
rock  are  found  in  the  archipels^  and  when  deeply  weathered  by  atmospheric  j^nciee 
they  give  rise  to  characteristic  soils.    The  soils  are  soft,  unctuous  clays,  soft  and  slip- 

Jiery  to  the  touch,  and  containing  no  perceptible  amount  of  coittse  sand  whatever.  In 
act,  they  consist  of  almost  pure  clay  of  a  bright  red  color,  and  in  dense  forests  only  the 
uppermost  layer  is  dfU'kened  by  the  admixture  of  a  slight  amount  of  humus.  In  spite 
of  the  great  percentage  of  clay  they  contain,  they  readily  allow  the  passage  of  rains 
through  them,  and  even  after  prolonged,  heavy  rainfalls  soon  drain  out.  To  thoi^ 
oughly  plow  them  is  not  especially  difficult,  for  the  clay  is  yielding,  if  cultivated  at 
the  proper  time.  For  rice,  either  upland  rice  or  flooded  rice,  and  for  grazing  lands 
these  soils  are  admirably  adapted.  Com,  sugar  cane,  and  tobacco  will  succeed  fairly 
■wdl.  Coffee,  a  deep-rooted  plant,  thrives  wdl  on  red  clay  lands  of  this  character.  In 
their  natural  state  a  heavy  forest  growth  is  the  result,  in  which  many  valuable  timber 
woods  were  noticed. 

In  addition,  there  was  a  thick  tangle  of  underbrush  and  creeping  vines,  in  which 
bejuco  and  balete  played  a  lai^e  part.  No  cultivated  lands  were  seen,  but  some 
abandoniKl  areas  near  Tatan  were  noticed,  that  were  thickly  covered  witli  a  rank 
growth  of  cogon  grass. 

Landings  were  made  at  Pancol  and  Limonancon,  in  Malampaya  Sound,  in  north- 
western Faragua.  Pancol  is  situated  on  the  eastern  shore  of  the  sound  in  north  latitude 
10°  53'  and  119°  28'longitude  east  of  the  Greenwich  meridian.  Limonancon  is  located 
near  the  mouth  of  the  sound.  This  portion  of  the  island  is  quite  rough  and  broken 
and  so  thickly  forested  that  but  little  land  is  available  for  agricultural  purposes.  The 
soUs  about  these  two  villages  are  quite  similar  in  appearance  and  geneiral  character- 
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ieticH,  and  it  is  to  be  inferred  thftt  the  soils  of  much,  of  this  portion  of  the  island  are 
similar.  Near  Pancol  the  soils  consiBt  of  yellow,  sandy  loams  which  on  the  slopes 
are  shallow,  contain  but  little  humus,  and  can  not  be  claaaed  aa  rich  farming  land. 
On  the  more  level  places  and  in  some  of  the  small  cleared  fields  northeast  of  Pancol 
the  soils  were  heavier  in  texture,  deeper,  and  contained  some  humus.  They  were 
much  better  adapted  to  farming  pumtses,  although  not  very  fertile  soils.  In  much 
of  the  land  covered  with  forest  the  soils  did  not  exceed  25  centimeters  in  depth  before 
rock  was  encountered.  On  the  surface  are  innumerable  small  fn^ments  ol  the  hard 
homstone  or  siliceous  rock,  from  which  thesolis  are  derived.  The  rock  which  weathers 
into  these  aoila  is  either  of  volcanic  origin  or  a  metamorphosed  sedimentaiy  rock. 
From  the  h^h  percentile  of  quartz  it  contains,  it  weathers  with  exceedii^  slowness; 
nor  can  the  resultant  soil  be  rich  in  the  elements  of  plant  food,  nince  the  rock  itself  is 
so  poor  in  the  substances  which  furnish  nourishment  to  growing  plants.  The  rock  is 
of  a  reddish  color,  exceedingly  compact,  andfinegrained.  The  shape  of  the  niountain 
on  the  west  coast  of  the  sound  is  undoubtedly  that  of  a  volcanic  cone,  so  that  it  may 
be  reasonably  inferred  that  the  rock  is  a  felsite  or  acid  lava.  Upland  rice  was  the 
only  crop  grown  to  any  extent  on  these  soils,  and  only  small  fields  of  this  were  seen. 
Some  small  patches  of  sweet  potatoes  were  also  observed .  From  the  stony  character 
of  most  of  this  soil  and  from  the  nwed  nature  of  the  topwtraphy  in  the  vicinity  of 
Malampaya  Sound,  at  leaatj  it  is  not  advisable  to  clear  the  rich  forest  growth  t«  attempt 
to  conduct  farming  operations.  On  many  of  the  steeper  hills  so  much  hare  rock  is 
exposed  that  no  improvement  could  be  made  unless  at  the  greatest  expenditure  of 
time  and  labor;  besides,  in  the  more  favorable  localities,  the  soils  would  need  frequent 
applications  of  fertilizers  to  make  them  productive  after  continued  cropping. 


The  object  of  a  soil  survey,  quoting  from  the  field  operations  of  the  Bureau  of  Soils 
for  1901,  IS  to  provide  an  accurate  basis  tor  the  adaptation  of  soils  to  crops.  It  seeks 
to  present  as  clearly  and  as  forcibly  as  possible  the  conditions  of  an  area  in  such  a 
manner  as  to  make  it  possible  for  prospective  settlers  to  take  up  lands  suited  to  cert^n 
crops,  and  to  enable  present  owneis  of  land  to  learn  from  the  experience  of  other 
localities  what  crops  are  best  adapted  to  their  own  soils  and  climatic  conditions.  In 
the  present  stn^gle  for  commercial  supremacy,  the  importance  of  such  accurate 
knowledge  of  agricultural  conditions  is  becomii^  daily  more  evident.  No  community 
and  no  nation  can  afford  to  waste  its  time  and  energies  in  the  puisuit  of  interests  to 
which  its  conditions  are  unsuited;  nor,  on  the  other  hand,  can  it  afford  to  lose  anv 
chance  of  inai^urating  and  developit^  those  interests  tor  which  it  is  peculiarly  adaptea. 

A  soil  survey  aims  to  eliminate,  to  some  extent,  such  waste  in  the  line  of  agriculture. 
Its  most  valuable  function  is  undoubtedly  the  improvement  of  existing  methods,  so 
that  lai^er  yields  of  our  staple  crops  can  be  secured,  although  more  showy  results  are 
gained  in  the  development  of  special  industries. 

A  portion  of  Batargas  province  was  selected  and  the  soils  clasaifled,  according  to 
their  agricultural  value  and  character,  and  the  distribution  of  these  various  classes  of 
soils  shown  on  accurate,  laige  scale  maps.  Maps  made  by  the  ei^ineering  department 
of  the  Division  of  the  Philippines  in  1901  were  used  to  project  the  work  upon.  These 
maps  are  on  the  scale  of  1  centimenter  to  0.634  kilometer.  They  show  accurately  the 
location  of  all  roads,  trails,  rivers,  streams,  mountains,  cities,  vill^es,  and  barrios. 
The  area  surveyed  is  situated  in  the  southern  central  portion  of  the  province  and  con- 
tains approximately  484  square  kilometers.  In  the  followiM  table  swe  given  the  size 
of  area,  the  rate  surveyed  per  day,  and  the  TOSt  per  square  Kilometer,  including  the 
cost  of  tranexKirtation,  subsistence,  and  salaries  of  the  men  employed.  A  tew  areas 
surveyed  by  the  Bureau  of  Soils  of  the  United  States  Department  of  Agriculture  during 
the  field  season  of  1901  are  also  given  for  comparison. 

Area  and  enst  of  sail  suTveys. 

Batangas,  F.  I.: 

Area  surveyed .square  miles..   "290 

Rate  per  day - do *8 

Cost  per  square  mile - f  II.  68 

Bedford,  Va.: 

Area  surveyed square  miles. .      632 

Rate  per  day do 4.7 

Cost  per  square  mile $2.01 

n  483,3  square  kilometers.    &  12.9  square  kilometers.     ''-  $1.04  per  square  kilometer. 
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Prince  Geoi^e  County,  Md.: 

Area  Burveyed sr(uare  miles. .       480 

Rate  per  day - do 2,5 

Cost  per  square  mile - |3. 41 

Salem,  N.  J.i 

Area  surveyed - square  miles..      493 

Rate  per  day dn 6.2 

Cost  per  square  mile 11.44 

Lake  Charles,  La,: 

Area  surveyed - square  milps. .      202 

Rate  per  day do 2.4 

Cost  per  square  mile $3.71 

Allegan  Gjunty,  Mich.: 

Area  surveyed square  miles. .       828 

Rate  per  day do 5.8 

Cost  per  square  mile $1. 44 

The  Batangas  area  lies  between  13°  40'  and  13°  59'  north  latitude  and  120°  59'  and 
121°  14'  east  longitude.  It  contains  the  capital  city,  Batangas,  the  important  town 
Lipa,  an  well  as  the  smaller  towns  San  Jose,  Ibaan,  Cuenca,  Bauai^,  Kosario,  and 
Taysan.  Fine  wagon  roads  connect  the  more  important  towns,  makii^  transportatiim 
an  easy  matter  during  the  greater  part  of  the  year.  BatanMS  has  lone  heen  known  as 
one  of  the  foremost  agricultural  districts  of  the  islands.  ConBtderable  quantities  of 
sugar  cane  and  corn  are  annually  grown  in  addition  to  many  minor  products,  such 
as  cofiee,  abaca  or  manila  hemp,  cacao,  and  garden  produce. 


Although  Batangas  Province  is  usually  considered  one  of  the  southern  provincee  of 
Luzon,  the  climatic  conditionscorrespondclosely  to  those  of  the  northern  and  western 
I)ortions  of  the  island.  No  meteorological  stations  are  located  in  the  area  under  con- 
sideration, but  a  complete  set  of  records  has  been  kept  at  Punta  Santiago  in  Batangas 
Province,  distant  about  30  kilometers  from  Batangas  city.  The  rainfall  records  fur 
this  station  are  for  the  period  beginning  in  1886  and  endii^  in  1897. 

Sanhaoo   Botawjiu  Prneince  a 

Mini 

August  239  1 

Scptembi  r  321  5 

Oaobcr  120  S 

November  101  b 

December  57  & 

Total  1  517  5 

These  figures  show  a  distinct  wet  and  dry  season,  in  common  with  other  localities 
on  the  west  coast  of  Lu^on  During  the  period  from  June  to  October  the  rainfall 
amounts  to  1  234  millimeters,  more  tnan  four  times  as  much  during  the  period  from 
November  to  May,  when  the  rainfall  only  amounts  to  283  millimeters,  July.  August, 
and  September  are  the  monthsof  the  greatest  rainfall,  while  January,  February,  March, 
and  April  are  the  driest  months,  durii^  which  time  the  rainfall  does  not  exceed  20  milli- 
meters. Rainfall  records  taken  at  the  city  of  Batangas  would  doubtlees  correspond  closely 
tothefiguresgiven  in  theabove  table;  but,  in  the  upland  country  about  Lii)a,  the  rain- 
fall is  appreciably  plater  while  in  the  mountainous  redon  in  the  southeastern  part 
of  the  area,  in  tlie  foothills  of  Malarayat  Range,  as  well  as  about  Mount  Macolod,  showers 
are  of  almost  daily  occurrence,  even  during  the  months  of  least  rainfall. 

The  temperature  records  for  Batangas  city  are  quite  similar  to  those  for  Manila,  and 
the  records  for  the  latter  placp  are  given  in  the  following  table: 
Uoathly 


Ra 

nMlJo 

Pu 

nta  1ant\ 

MUll 

Fehruar> 

March 

April 

May 

June 

Julj 

fi  5 

5  7 

4  6 

99  4 

I8h  9 

1G8  2 

January, , , 
February , . 

July.'.*.'.'.:; 


25.4 
26.9 
28,3 
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Monthly 

August 27.1 

September 26. 9 

October 26.9 

November 26. 1 

December 25. 2 


Annua!  mean 

'  Commission  Report  1900. 


y  Google 


SOIL    CONDITIONS    IN    THE    PHILIPPINES.  383 

Comparing  the  table  of  monthly  means  with  tho  figures  given  for  tliu  annual  misiii 
tempeTature,  26.8,  it  will  be  seen  that  there  ia  little  departure  from  these  tigures. 
December,  January,  and  February  are  the  coldest  months;  April,  May,  and  June  the 
months  of  greatest  heat.  In  the  more  elevated  portions  of  the  area  the  temperature 
is  appreciably  cooler,  especially  the  night  temperatures. 

liieraonBOonB  blow  with  great  regularity;  the  northeaet  monsoon  from  November  to 
May,  the  Bouthwest  moneoon  from  June  to  October.    The  latter  brings  the  ir 
laden  winds  from  the  China  Sea  and  causes  tlie  abundant  rainfall  of  the  wet  aeae 

Caasing  over  the  h^h  ranges  of  mountains  near  the  Pacific  coast,  the  northeast  m 
ma  their  moisture  content;  consequently  they  sweep  across  the  province  as  dry,  hot 

The  unequal  distribution  of  rainfall  in  the  area  is  not  the  most  favorable  for  the  pro- 
duction of  all  classes  of  agricultural  products;  for  frequently,  aa  durir^  the  year  1902, 
the  rainy  season  is  light,  and  the  long  months  of  drought  seriously  affect  the  growtii  of 
such  i>ropB  aa  sugar  cane,  com,  and  tobacco.  For  the  small  garden  crops  irrigation  b 
frequently  practiced,  but  for  the  Isirger  field  crops  thia  ia  hardly  practicable,  so  that 
in  such  years  of  drought  the  entire  crop  ia  lost. 


In  discussing  the  prominent  surface  features  of  the  area,  for  the  saJte  of  ci 
they  may  be  divided  into  three  clasaea— coastal  plains,  upland  plains,  and 

Coasialplaini. — Bordering  Batangas  Bay  from  west  of  Bauang  to  the  barrio  Tabangao 
south  of  Catangas,  varying  in  width  from  1  to  2}  biilometers,  is  found  a  well-marked 
plain.  This  plain  is  a  distinct  physiiwraphic  unit  and  doubtless  owes  its  oriein  to  the 
gradualelevation  that  is  taltii^  place  d.ong  the  west  coast  of  Luzon.  Ontheuindward 
side  it  comes  in  direct  contact  with  the  gradual  sloping  upland  plains  that  comprise  by 
far  the  greater  portion  of  the  area.  The  city  of  Bauang  is  located  at  the  junction  of  the 
coaatal  plain  with  the  upland  plain,  while  Batai^aa  liea  very  near  the  junction  of  the 
two  plains.  The  coastal  plain  lies  but  a  few  meters  above  mean  tide  level.  It  is 
characterized  by  large  areas  of  salt  marsh  land,  where  the  natives  engage  laigely  in  the 
manufacture  of  salt,  and.  low  lands  with  wet  muck  soils  and  small  tidal  streams  and 
arms  of  the  bay.  Along  the  Calumpai^  River,  near  Bataiwas,  the  alluvial  plains  of 
this  river  are  extensive,  and  properly  beloi^  to  the  coastalplain.  In  this  river  the 
influence  of  the  tides  is  felt, to  a  short  distance  below  Batangas.  The  small  streams 
croasii^  this  plain  emetge  from  their  deeply  cut,  narrow  canyons,  and  occupy  wide 
stream  courses  but  a  few  meters  below  the  general  level  of  the  plain. 

Upland  plaim. — Borderii^  the  coastal  plain  and  stretching  northward  and  eastward 
for  many  kilometers  come  the  broad  plains  that  have  been  spoken  of  as  upland  plains. 
This  physiographic  feature  comprises  more  than  two-thirds  of  the  entire  area.  Where 
it  comes  in  contact  with  the  coastal  plain,  its  elevation  above  soa  level  does  not  exceed 
10  meters;  but  from  this  elevation  it  gradually  rises  northward  to  a  few  kilometers 
north  of  Lipa,  where  an  elevation  of  more  tlian  300  meters  is  attained.  From  here  it 
begins  to  slope  toward  Laguna  de  Bay.  Hence  the  drainage  for  the  greater  part  of  thia 
plain  is  southward  to  Batangas  Bay,  and  only  a  small  portion  of  flie  rainfiill  drains 
into  Laguna  de  Bay.  This  plain  was  formerly  a  continuous  sloping  plain,  but  stream 
erosion  nas  considerably  modified  the  surfece.  Remnants  of  the  former  continuous 
plain,  unmoditied  by  stream  cutting,  are  oliserved  in  the  broad  level  east  of  Ta^'san 
and  New  Rosario.  Here  for  many  kilometers  but  little  chaise  in  elevation  is  noticed. 
Near  the  drainage  divide  about  Mataas  na  Cahoy  the  rollii^  character  is  stroi^ly  pro- 
nounced. Along  the  tributaries  of  the  Cahimpang  River  south  of  Ibaan  occur  the 
most  broken  areas  of  this  broad  plain.  Here  the  streams  have  deeply  cut  narrow 
goiges.  from  60  to  100  meters  below  the  general  upland  level,  and  the  country  consists 
of  a  succession  of  narrow  winding  ridgea  between  the  streams.  Nearly  all  of  the 
streams,  a  few  kilometers  from  their  source,  rapidly  cut  narrow  channels  in  the  soft 
rocks,  makii^  road  building  costly  and  laborious.  Many  roads  built  during  the 
Spi-nish  regim^  cross  these  narrow  canyons  by  means  of  handsome  stone  arches,  which 
stiff  remain  intact,  in  apite  of  the  numerous  earthquakes  that  have  occurred  in  the 
many  years  that  have  elapsed  since  their  completion.  Prom  numerous  points,  owing 
to  the  open  character  of  the  country,  the  greater  part  of  this  plain  can  be  seen.  The 
entire  portion  of  this  plain  is  well  drained,  and  only  in  the  neighborhood  of  old  Rosarb 
■  ie  there  any  tendency  to  imperfect  drainage  conditions.  Rising  higher  than  the  sur- 
rounding country  are  small,  rounded  hills  that  may  properly  be  considered  with  the 
higher  mountain  ranges  and  peaks  that  will  now  be  described. 

JKimTitoins.— Several  prominent  groups  of  mountains  and  many  smaller  isolated 
peaks  stand  out  in  bold  relief,  when  contrasted  wiCh  the  rolling  upland  plains,  and  add 
scenic  beauty  to  the  area.  The  largest  group  of  mountains  is  situated  in  the  south- 
eastern part  of  the  area.     This  group  contains  many  lai^e  peaks  and  smaller  apuis 
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and  outlyii^  hilla.  The  group  belongs  to  the  region  usually  spoken  of  as  the  Loboo 
Mountains,  and  prominent  peaJia  are  Mount  B^,  Mount  Cabanag,  Mount  Finagacutan, 
Mount  Calumpit,  Mount  Sarumcastila.  and  others.    The  hieheBt  of  these  readi  eleva- 


tions of  more  than  700  meters  above  sea  level.     The  turbulen 
flow  through  canyons  filled  with  huge  bowlders. 

Mount  Macolod,  rising  abruptly  from  the  shores  of  Laguna  de  Bombon,  forms  one 
of  the  landmarks  of  the  province.  On  clear  days  it  can  be  seen  from  Manila  Bay,  and 
many  other  localities  equally  distant.  A  central  peak,  with  prominent  spurs  leading 
from  this,  form  the  mountain.  The  town  of  Cuenca  is  locatecf  at  the  foot  of  one  of  the 
prominent  spurs  on  the  southern  side  of  the  mountain.  The  elevation  of  the  central 
peak  probably  exceeds  800  meters,  while  the  total  area  does  not  exceed  10  square 
kilometers.  The  Malarayat  range  of  mountains,  lyii^  to  the  east  of  Lipa  a  short  dis- 
tance, stand  out  in  bold  relief,  but  only  the  outlying  foothills  and  spurs  are  situated 
within  the  limits  of  the  area.  The  elevation  of  these  foothills  is  only  a  few  hundred 
meters  above  the  country  surrounding  it. 

In  addition  to  these  more  important  mountain  peaksand  ranges  are  the  several 
smaller  peaks  that  have  been  referred  to.  The  largest  of  these  is  Mount  Vigain,  situated 
a  short  distance  to  the  southeast  of  <!uenca.  From  its  rounded  contour  and  the  flat 
character  of  the  summit  it  is  undoubtedly  a  former  volcanic  cone.  Mount  Tumbol, 
at  the  foot  of  which  the  new  town  of  Rosario  is  located,  is  a  small  rounded  peak  that 
rises  from  a  level  plain.  Ithaslongbeenconsidered  an  extinct  volcanic  peak.  Other 
isolated  peaks,  somewhat  similar  to  the  ones  just  mentioned,  are  the  peak  near  the 
barrio  Aiiilao  south  of  Lipa  and  the  prominent  hill  a  short  distance  west  of  Ibaan. 


The  geological  features  of  the  region  may  be  briefly  discussed  under  the  same  head 
as  the  physiographic  features. 

Coastal  vlavnt. — Composed  of  soft,  unconsolidated  silts  and  muds  that  have  been 
recently  cfeposited  by  the  various  streams  that  empty  into  Batangas  Bay.  Occa- 
sionally, in  periods  of  great  rainfall,  the  Calumpong  River  overflows  its  channel  and 
contoibutes  something  toward  the  upbuilding  of  tne  littoral  plain;  but  by  far  the 
fpreater  part  of  the  area  consists  of  the  sediments  that  have  recently  been  deposited 
in  shallow  waters  along  the  shore,  and  the  gradual  uplifting  of  this  part  of  the  island 
has  formed  the  coastal  plain  into  its  present  condition. 

Upland  plaiiiB.— Everywhere,  underlying  the  soils  of  the  upland  plains  hut  a  short 
distance  from  the  surface  of  the  ground,  are  found  distinctly  stratified  layers  of  soft 
grayish  rocks,  known  as  volcanic  tuft.  The  same  layers  of  this  rock  may  be  observed 
outcropping  along  the  roads  for  distances  of  many  kilometers.  The  layers  vary  some- 
what in  thickness  and  composition.  By  far  the  greater  part  of  the  material  consists 
of  a  fine  grayish  silty  matenal,  partially  soIidiflecT  From  the  continuity  of  the  beds 
it  is  evident  that  the  material  must  have  been  deposited  in  quiet  waters.  In  the 
deeper  cuts,  nearly  100  meters  below  the  general  upland  level,  many  fine  layers  of 
nicdy  assorted  black  volcanic  angular  sand  were  observed.  Along  the  Calumpang 
River,  below  Ibaan,  advantage  has  been  taken  of  the  fine  exposure  of  the  soft  may 
rock  and  many  lai^e  quarries  furnish  building  stone  for  the  city  of  Batangas.  While 
many  of  the  beds  are  remarkably  uniform  in  texture,  some  contain  variously  assorted 
material  and  leaves  of  plants  are  frequently  found  imbedded  in  the  different  rock 
strata.  By  far  the  greater  part  of  this  material  has  come  from  the  Taal  Volcano, 
situated  on  a  small  island  in  Laguna  de  Bombon,  but  a  short  distance  northwest  of 
Mount  Macolod.  The  rocks  represent  the  finer  ashes  and  detritus  ejected  from  the 
volcano  and  deposited  at  a  time  when  all  of  the  great  valley,  from  the  Lii^ayen 
Gulf  fo  Batangas  Bay  and  Tayabas  Gulf,  was  an  open  eea.  The  tuff  is  andesitic; 
that  is,  it  belongs  to  the  class  of  rocks  known  as  andesites — rocks  only  moderately 
rich  in  silica.  These  tuffs  decompose  readily  under  the  weathering  influence  of  the 
atmosphere  and  offer  but  little  resistance  to  stream  cuttii^  as  all — even  the  minor 
streams — flow  through  deeply  cut  channels. 

Mountaine. — In  the  mountainous  areas  rocks  somewhat  similar  to  those  just  described 
and  many  other  classes  of  rocks  are  also  found.  In  Mount  Macolod  volcanic  tuff  is 
abundant,  but  it  contains  a  lareer  percentage  of  larger  and  coarser  material,  and  is 
more  compact  and  harder  than  me  tuff  of  the  upland  plains.  In  addition,  hard  red- 
dish and  black  volcanic  andesite  rocks  are  found.  The  same  rocks  are  also  found  m 
the  southeaetern  part  of  the  area,  and  the  tuffs  of  this  re^on  may  owe  their  origin  to 
Bome  one  of  the  peaks  of  this  chain  of  mountains,  for  Mount  Loboo  is  frequently 
spoken  of  as  a  fonner  volcanic  crater.  The  same  remarks  apply  to  the  rocks  of  the 
Mount  Malarayat  range,  a  peak  of  which,  known  as  Snsong-Cambing,  is  supposed  to 
be  an  extinct  crfU«r.    In  the  smaller  peaks  and  isolated  mountains,  two  of  which 
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have  been  spoken  of  as  former  volcanic  vents,  only  pyroelaatlc  tuffs  aro  found, 
although,  these  are  considerably  harder  and  more  resistant  to  weathering  than  the 
soft  level  strata  underlying  the  upland  plains.  In  the  small  mountain  just  south  of 
the  barrio  Malalx),  laree  outcrops  of  white  crystalline  limestone  were  seen.  In  former 
years  this  stone  was  burned  to  considerable  extent  for  lime,  and  several  abandoned 
limekilns  were  noticed .  Lim^tone  occurs  along  the  beach  near  Pinamucan  and  east 
ot  this  barrio.  These  areas  are  probably  far  more  recent  than  the  first-mentioned  area 
of  limeslflne  near  Malabo,  Two  of  these  areas  give  rise  to  the  distinctive  black  waxy 
clay  soils  that  will  be  described. 

Eleven  types  of  soils  of  varying  agricultural  value  and  differing  widely  in  their 
origin  and  method  of  formation  were  recognized  and  nnapped.  Of  the  alluvial  soils 
the  Calumpai^  sandy  loam  and  the  Calumpai^  loam  are  the  Diost  valuable  for  gen- 
eral fanning  purposes.  Of  the  residual  soils  derived  in  place  by  the  slow  decompo- 
sition of  the  underlying  rocks,  the  Lipa  loam  posseeees  the  greatest  natural  advantages, 
while  the  Talumpoc  clay  loam  ia  the  poorest  of  aU  the  soils. 

Ibaan  clay  ham. — This  soil  formation  occupies  by  far  the  greatest  area  of  any  of 
the  soils  surveyed.  About  Ibaan  this  soil  occiirs  typically  developed;  hence  the 
name  of  Ibaan  clay  loam  was  chosen  for  the  soil.  The  soil  consists,  to  an  average 
depth  of  12  centimeters,  of  a  reddish  brown  tenaceous  clay  loam  that  is  difficult  to 
till  and  cultivate.  In  plowed  fields  the  great  masBes  ot  flrmly-baked  clods  plainly 
show  the  stiff  unyielding  character  of  the  clay  loam.  These  clods  are  in  many  cases 
almost  as  hard  as  the  underlying  rocks  and  can  only  be  broken  with  the  greatest  dif- 
ficulty. Little  sand  can  be  detected  in  the  soils,  although  they  frequently  are  granu- 
lar, owing  to  the  presence  of  firmly  cemented  particles  of  the  rocks  from  which  they 
are  derived.  Even  on  some  of  the  more  level  areas  where  considerable  depth  of  sou 
is  to  be  expected  shallow  plowing  brings  to  the  surface  broken  bits  of  the  underlying 
rocks.  The  subsoil  consists  of  heavy  stiff  clsy  loam  of  a  more  reddish  color,  and,  at 
an  average  depth  of  30  centimeters  from  the  surface,  grades  into  partially  decomposed 
underlying  grayish  and  brownish  rocks.  In  many  cases  the  total  depth  of  soil  and 
Bulwoil  does  not  exceed  but  a  few  centimeters,  while  in  more  favorable  localities  the 
depth  of  soil  and  subsoil  attains  a  depth  of  80  centimeters.  Generally,  however,  the 
Itean  clay  loam  ia  a  shallow  soil  that  at  the  present  time  poraesses  little  natural  fer- 
tility. Plowed  when  wet  it  forms  large  clods  that  soon  bake  and  yield  but  little  plant 
food  to  the  growing  crops,  unless  with  great  expenditure  of  labor  the  soil  is  reduced 
to  a  fine  state  of  tilm.  This  soil  type  occurs  in  a  lai^  unbroken  area  north  ot  Batangas 
and  Bauang,  occupyii^  large  areas  about  San  Jos6  and  Ibaan.  Away  from  the  lareer 
Btreame  the  surface  is  generally  level  oi  gently  rolling,  but  near  the  junction  ot  the 
principal  streams  the  country  is  greatly  broken  and  not  well  adapted  for  farming  pur- 
poses. The  entire  area  slopes  gradually  northward  and  eastward  and  has  been 
elevated  above  sea  level  a  sufficient  Igigth  of  time  for  the  draini^e  to  become  Well 
established.  No  undrained  areas  occur  in  the  formation,  and,  except  in  seasons  of 
greatest  rainfall,  tile  drains  or  open  ditches  are  unnecessary. 

Rxjm  the  uniform  nature  of  the  underlying  strata  of  consolidated  volcanic  eilta 
and  muds  dopii^  toward  Batangas  Bay,  it  is  not  remarl^ble  that  similar  soil  con- 
ditions should  prevail  over  such  wide  areas.  These  rocks,  uniform  in  character  and 
composition,  have  weathered  through  the  decomijosiiw  agencies  of  the  atmosphere 
into  the  stiff,  unyielding  clay  loams  that  comprise  this  formation.  Undoubtedly, 
when  the  original  forest  growth  was  first  removed,  many  centuries  ago,  the  depth  of 
soil  was  greater  and  more  loamy  and  fertile  in  character,  owing  to  the  presence  of 
humus  and  other  vegetable  remains,  but  the  washing  of  the  rains  and  imperfect 
cultivation  have  long  since  destroyed  the  humua  and  left  thern  in  their  present 
impoverished  condition. 

Many  crops  are  cultivated,  the  principal  ones  being  si^ar  cane  and  com.  Many 
fields  of  the  former  crop  were  seen  about  Ibaan,  while  scattered  patches  of  com  are 
found  over  the  'entire  area.  From  the  care  and  att^intion  given  cane  crops,  lareo 
yields  can  not  be  expected,  and  the  primitive  methods  employed  in  extracting  the 
juice  and  sugar  makii^  would  not  seem  to  warrant  the  cultivation  of  this  crop,  with 
the  present  low  prices  of  sugar  in  the  world's  markets. 

The  yields  of  com  are  not  large  and,  during  seasons  of  extreme  drought,  do  not 
justify  the  preparation  of  the  land;  moreover,  the  swarms  of  locusts  which  almost 
annually  sweep  over  the  province  are  a  menace  to  the  crop,  which  must  be  reckoned 

Many  small  patches  of  tobacco  are  grown  in  different  parts  of  the  area,  but  only 
about  San  Jos6  does  the  crop  assume  any  considerable  proportions.     The  more  loamy 
pieces  of  laud  near  the  houses  are  selected  tor  the  crop,  whigli  eeldotn  exceed  a  hectare 
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in  extent.  While  some  fields  were  seen  that  give  promise  of  better  lesulta,  with  careful 
selection  of  seed  and  proper  cultivation,  the  majority  of  the  fields  show  plainly  the 
lack  of  care  and  attention,  for  the  leaves  are  badly  (om  and  eateo  by  insects.  Little 
attention  is  paid  to  toppii^  and  suckeriiffi;  hence  the  tobacco  grown  is  of  inferior 
quality,  and  commaiiide  out  low  prices.  It  is  frequently  finely  cut  and  sold  in  the 
markets  at  the  rate  of  7  cents  gold  per  kilc^ram.  It  is  principally  used  for  a  cheap 
grade  of  cigarettes. 

Cacao  (the  variety  known  aa  Forastero)  is  grown  extensively.  Only  a  few  trees 
are  grown  about  each  house,  but  the  total  product  assumes  considerable  proportione. 
Along  the  road  leading  from  Bauang  to  the  barrio  Balagbag  the  total  number  of  frees 
amounts  to  thouBands.     The  product  is  almost  entirely  consumed  in  the  province. 

Rice  of  the  upland  variety  was  formerly  grown  to  a  considerable  extent;  but  at 
present,  owing  to  the  scarcity  of  carahaos,  only  limited  quantities  are  grown.  Much 
garden  produce  is  grown  also  in  small  patches  about  the  houses  of  the  natives.  In 
the  sloping  lands  surronnding  I,aguna  de  Bombon,  advant^e  is  taken  of  the  increased 
Kunfall  and  greater  humidity  of  the  atmosphere,  and  abaca  or  Manila  hemp  is  exten- 
sively grown.    When  these  lands  were  visited  (Januaiy,  1903),  the  entire  rr-- 

_..«!__:__  I .___._  J      |.j|j|jg  ^  drought,  and  the  fields  of  abaca  did  no 

The  entire  output  ftom  this  region  is  utilized  for  tl 
,  _o  tliat  considerable  care  is  employed  in  extracting  the  fiber 

^  t  out  only  the  finest  and  whitest  products  oE  the  plant.  On  the  same  lands 
extensive  plantings  of  cocoanut  trees  have  been  made,  but  no  flattering  results  can 
be  expected;  for,  on  account  of  the  distance  from  salt  water  and  the  uneven  character 
of  the  surface,  the  lands  are  not  adapted  to  cocoanut  cultivation. 

While  formerly  the  greater  part  <a  the  land  of  this  soil  formation  was  under  a  fair 
state  of  cultivation,  the  ravages  of  war  were  particularly  severe,  consequently,  much 
land  has  been  abandoned  and  thousands  of  hectares  are  now  lying  idle,  growing  up 
in  coarse  cogon  grass.  AIom  the  ravines  are  found  great  clumps  of  bamboo,  and 
the  appearance  of  much  of  ftie  country  ia  desolate  in  the  extreme.  On  the  more 
exposed  hills,  where  the  soil  is  very  shallow,  the  bush  ProBOpig  JMlifiora  grows  in 
abundance  and  adds  lo  the  appearance  of  desolation. 

lApa  loam. — The  name  Lipa  is  a  T^alo  word  used  for  a  certain  kind  of  tree  which 
it  is  supposed  formerly  grew  in  abundance  about  the  present  town  of  Lipa.  The 
term  Lipa  loam  was  chosen  for  the  lai^e  tracts  of  fertile  loamy  soils  found  about  the 
town.  The  soil,  to  a  depth  of  25  centimeters,  consists  of  a  dark  brown,  rich  looking 
loam  that  is  mellow,  easy  to  stir  and  cultivate,  and  ^ves  evidence  of  lastii^  fertility. 
The  subsoil  is  much  darker  in  color,  loamy  in  texture,  but  becoming  more  heavy 
and  waxy  at  a  depth  of  75  centimeters  from  the  surface.  The  total  depth  of  soil 
and  subsoil  genemlly  exceeds  1  meter.  The  broad,  slightly  rolling  areas  of  this 
formation  readily  adapt  it  to  extensive  cultivation  of  large  fields.  Situated  as  it  is, 
at  a  considerable  elevation  above  sea  level,  the  climate  is  cool  and  salubrious,  and 
the  rainfall  greater  than  in  the  lower  plains  to  the  southward.  The  largest  areas  of 
the  formation  extend  to  the  north  of  Lipa,  but  a  small  area  occurs,  bordering  I,^una 
de  Bombon  to  the  west  of  Cuenca.  "Hie  surface  of  the  country  is  gener^y  level, 
or  only  slightly  rolling,  for  the  drainage  charmela  have  not  had  sufficient  time  to 
carve  deep  gorges,  as  in  so  much  of  the  country  to  the  southward. 

This  soil  is  likewise  residual  and  represents  the  decomposition  products  of  the  under- 
lying volcanic  tuffs.  On  account  of  the  uniform  character  of  the  underlying  strata 
of  rocks  and  the  generally  level  surface,  the  rocks  are  deeply  weathered.  So  slight  is 
the  washing  action  of  the  heavy  rains  that  even  after  a  long  period  of  cultivation  the 
fields  have  not  been  deprived  of  their  covering  of  loamy  soils  that  give  them  their  vtJue 
for  agricultural  purposes.  The  Lipa  loams  comprise  the  best  Sinning  lands  of  the 
entire  upland  portion  of  the  province.  They  are  well  adapted  to  the  production  of 
com,  coHee,  and  sugar  cane.  Cotton  would  also  prove  a  payii^  crop,  for  there  is  every 
reason  to  believe  tlSit,  with  proper  cultivation,  good  yields  of  a  fair  grade  of  cotton  can 
be  grown.  At  present  sugar  cane  is  the  x>rincipal  crop,  and  lai^  fields  can  be  seen  to 
the  northeast  of  Lipa.  Com  makes  a  good  growth  and  is  also  one  of  the  leading  crops  of 
this  section  of  the  province.  The  rich,  loamy  character  of  the  soil  makes  it  suitable  for 
this  crop,  and  good  yields  can  be  harvested.  Tobacco,  although  nowhere  in  (he  prov- 
ince extensivelycultivated,  would  befoundagoodmoney  crop  on  this  soil,  with  atten- 
tion to  the  cultivation  and  selection  of  those  varieties  suited  to  the  climatic  conditions 
prevailing  about  Lipa.  Cacao  is  grown  only  in  limited  quantities,  and  the  climate  is 
not  especially  adapted  to  a  large  extension  of  the  industry.  Rice  is  largely  grown,  but 
of  the  upland  variety,  and  water  is  not  available  for  irrigatii^  extensive  tracts  of  land- 
Some  abaca  is  grown,  but  in  small  patches  and  only  for  use  in  the  native  looms  for 
fabrics.  Coffee  was  formerly  one  of  the  leading  crops  and  contributed  greatly  to  the 
wealth  of  the  neighborhood,  but  fungus  diseases  ana  insects  destroyed  the  old  planta- 
tions, and  little  or  no  attempt  has  been  made  to  revive  the  industry.    CoSee  of  the 
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hardy  Liberian  variety  could,  in  the  opinion  of  the  writer,  be  profitably  introduced,  id 
apite  of  the  present  low  prices.  In  the  old  histories  of  the  province,  mention  is  made 
ol  the  former  cultivation  of  wheat,  hut  it  ie  to  be  doubted  it  any  large  plantings  of 
thiscrop  were  practiced.  Orangfia  and  other  fruits  thrive  well  and  find  aready  aalein 
the  local  markets,  ae  well  ae  in  Manila,  to  which  they  are  exported  in  conaiderable 
quantities. 

Prior  to  the  insurrection,  the  area  covered  by  this  soil  was  one  of  the  most  flourishing 
agricultural  districts  in  the  whole  archipeli^.  The  ravages  of  war  were  particularly 
severe,  but  in  a  short  time  the  district  should  be  in  a  good  condition — so  favorable  are 
the  soil  conditions  for  s^culturrf  advancement  and  prosperity. 

Toysan  day.— la  the  eastern  part  of  the  area,  occupying  many  squaie  kilometers, 
occurs  a  large  body  of  land  with  uniformly  Himilar  soils,  that  has  been  named  Taysan 
clay.  Lai^  typical  areas  of  this  soil  are  found  about  the  towns  of  Trysail  and  Rosario, 
and  stretching  to  the  eastward  far  beyond  the  limits  of  the  present  survey.  The  surface 
soil,  to  an  average  depth  of  16  centimeters,  eonsiats  of  a  heavy  black  clay  that  is  tough 
and  tenacious,  with  a  tendency  to  bake  hard,  fprmins;  great  cracks  in  the  surface.  The 
subsoil  usually  consists  of  the  same  material,  tough,  black  clay,  to  an  average  depth  of 
35  centimeters  from  the  surface.  In  places  the  subsoil  is  much  lighter  in  color,  but  of 
the  same  character  and  texture  and,  from  its  impervious  nature,  does  not  allow  the  free 

SassE^  of  water  through  it.  In  some  of  the  more  level  iffeaa  of  this  formation,  the  total 
epth  of  soil  and  subsoil  exceeds  1  meter.  Again,  the  underlying  rocks  may  be 
found  20  centimeters  from  the  surface.  The  surface  of  the  country  lies  from  1(K)  to  200 
meters  above  sea  level,  and  in  general  is  level  or  only  gently  rolling.  To  the  north  of 
Rosario,  it  gradually  mei^es  into  the  Lipa  loams;  to  the  south  it  likewise  merges  intj> 
the  Talumpoc  clay  loams;  while  on  the  west  the  same  gradation  into  the  brown  Ibaaji 
clay  loams  is  noticed.  The  line  of  contact  with  all  of  these  soils  is  not  sharply  defined, 
u..»  «  ..„»  j..„i  4— »»..:<:  .^»  e *! » -^  ^\._  „*i._^       m__  ___^: :..__  /i  /-i.  _  c ' 


but  a  gradual  transition  from  the  one  type  to  the  other.  The  continuity  of  the  forma- 
tion is  broken  by  Mount  Tumbol  and  the  small  mountain  south  of  Lipa.'  It  is  only  in 
the  large  area  of  Taysan  clay,  east  of  the  town  of  New  Rosario,  that  the  drainage  chan- 
nels are  not  well  establiahea.  The  small  streams  wander  about  over  the  surface  and 
even  in  the  protracted  seasons  of  drought  there  is  a  alight  tendency  to  swampy  condi- 
tions, BO  that  in  the  rainy  season  large  arena  are  covered  with  water  that  slowly  drains 

The  or^n  of  this  type  of  soil  is  similar  to  that  of  the  two  preceding  ones.  It  repre- 
sents the  decayed  underlying  strata  of  soft  tuffs  and  scoriaceous  sediments  that  have 
been  deposited  in  water  by  the  Taal  Volcano,  or  some  of  the  numerous  volcanic  vents 
that  form  so  characteristic  a  feature  of  this  portion  of  Luzon.  The  black  color  and 
almost  rnucky  condition  of  the  soils  in  some  of  the  area  is  undoubtedly  due  to  the 
poor  drainage  conditions  and  the  decay  of  the  rank  growth  of  grass  during  longperiods 
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even  at  the  present  time,  is  the  principal  crop  and,  although  the  plan._... 

.  _       . .    y  cared  for,  the  product  forms  one  of  the  leading  money  crops  of  the  a. 

The  la^e  groves  of  decaying  Madro  Cacao  trees  tell  of  the  former  existence  of  extensive 
coffee  fields. 

For  a  long  time  the  coffee  industry  was  one  of  great  importance  to  this  district,  for 
the  product  broi^t  good  prices  in  the  Manila  markets  and  compared  favorably  with 
the  better  grades  of  coffee  grown  in  various  parts  of  the  world.  Fungus  and  insect 
pests  wrought  great  havoc  to  the  bushes  and,  in  a  few  years,  the  industry  had  dwindled 
to  almost  nothiiig.  At  present  the  few  remaining  groves  are  in  a  state  of  sad  neglect, 
but  crops  are  sold  at  a  fair  rate  of  profit  in  the  local  markets. 

Some  com  is  grown  on  the  drier,  better  drained  soils.  Sugar  cane,  while  never 
extensively  cultivated  in  this  section,  is  also  grown  to  some  extent,  but  with  only 
indifferent  results. 

In  the  eastern  part  of  the  area  majiy  fine  bodies  of  land  are  seen  that  are  admirably 
adapted  to  grazing  purposes.  The  surface  is  thickly  covered  with  a  thick  mat  of 
rich  succulent  grama  grass,  that  would  furnish  pasturage  to  lai^e  herds  of  cattle  and 
horses.  Little  use  is  made  of  this  land  for  this  purpose,  and  large  tracts  of  land  are 
lyii^  idle,  not  utilized  for  any  purpose  whatever.  From  the  impervious  nature  of  the 
subsoils,  much  of  this  open  grazii^  country  could  be  made  the  center  of  a  large  rice 
industry.  The  small  streams  would  furnish  an  adequate  water  supplyfor  considerable 
tracts  of  land  at  a  nominal  expense,  while,  for  the  further  extension  of  such  an  indus- 
try, there  is  no  doubt  that  an  abundant  supply  of  irrigating  water  could  be  reached  by 
means  of  wells.  As  yet,  there  has  been  no  attempt  to  get  artesian  wells  but,  from 
the  nature  of  the  underlying  rock  strata  and  the  high  range  of  mountains  to  the  north- 
ward, a  good  supply  of  water  should  be  reached  at  no  inconsiderable  depth. 

Malabo  vjaxy  day. — In  the  area  surveyed  are  two  small  areas  of  soil  that  possess 
striking  characteristics,  that  has  been  called  Malabo  waxy  clay.  As  the  name  implies, 
the  soil,  to  a  depth  of  45  centimeters,  consists  of  rich,  DlacK,  waxy  clay.    The  per- 
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centage  of  day  is  very  high  and  this,  with  its  peculiar  waxy  character,  readily  servea 
to  dietii^uish  this  type  of  soil  from  the  others  just  described.  Little  difference  is 
observed  between  the  soil  and  subsoil ,  except  that  the  latter  Bometimes  grades  into 
a  soft,  yellowish  clay,  at  considerable  depth.  Under  the  Buhaoil  is  found  broken 
and  partially  decomposed  limestone.  The  greater  area  of  this  soil  is  situated  15 
kilometers  directly  east  of  Batangas,  while  the  other  area  lies  7  kilometers  southeast 
of  the  same  city.  The  first  area  comprises  the  limits  of  a  small  mountain  that  lies 
southeast  of  the  barrio  Malabo.  This  small  rounded  mountain  attains  an  elevation 
of  350  meters  above  sea  level,  and  is  symmetrical  in  outline.  The  smaller  area  is 
likewise  situated  in  a  rough,  broken  rerion,  that  forms  the  foothills  of  the  Loboo 
mountains.  The  elevation  of  this  smaller  area  does  not  exceed  300  meters  above 
sea  level.  Both  areas,  on  account  of  the  rollirg  mountainous  character  ot  the  topc^- 
raphy,  are  well  drained,  while  their  elevation  LnsurcB  a  cooler  climate  and  greater 
humidity  and  rainfall  than  in  lower  plains. 

Like  the  precedii^  soils,  the  Malabo  waxy  clay  is  residual,  but  has  been  derived 
from  a  totally  different  class  of  rocks.  The  rocks  from  which  this  soil  has  been  derived 
are  hard,  crystalline  limestones  or  marbles,  composed  lazrely  of  carbonate  of  lime 
and  a  alight  amount  of  fine  sediment.  The  rains  tend  to  dissolve  this  easily-soluble 
rock,  so  that  the  soils  consist  principally  of  the  fine  sediment  and  impunties  that 
composed  the  ormnal  rock.  Soils  derived  in  this  manner  from  pure  limestones  are 
generally  rich  ana  fertile,  and  the  soils  of  this  formation  certainly  form  no  exception 
to  the  rule.  The  rank,  luxurious  growth  of  bushes  and  weeds  at  once  denotes  the 
great  fertility  of  these  soils.  While  diflicult  to  plow  and  work,  even  with  scant  culti- 
vStion  they  yield  good  returns  of  the  few  crops  cultivated.  Only  the  lower  slopes 
are  cultivatea,  but  good  crops  of  com  are  harvested,  and  all  kinds  of  vegetables  yield 
well,  while  bananas  and  other  fruits  make  a  wonderful  growth.  These  soils  are  of 
lasting  fertility  and  readily  repay  the  extra  cost  necessary  to  thoroughly  prepare 
themT>efore  planting.  The  limited  extent  of  the  areas  occupied  by  this  formation, 
and  the  lack  of  suitable  transportation  facilities,  are  the  only  otstaclee  in  the  way 
of  m^ing  them  important  agricultural  districts. 

Macoloa  gravelly  loam. — This  formation  occurs,  typically  developed,  on  Macolod 
Mountain,  as  well  as  on  some  of  the  smaller  peaks.  T^e  soil  is  similar  in  many  respects 
to  the  Ibaan  clay  loam.  It  consists,  to  an  average  depth  of  15  centimetera,  of  a  brown, 
tenacious  clay  loam,  that  contains  from  10  to  20  per  cent  of  fine  rounded  gravel,  about 
5  millimeters  in  diameter.     In  some  of  the  localities  where  this  soil  formation  o 


a  Mount  Macolod,  there  is  a  slight  admixture  of  sharp,  angular  gravel,  composed 
ne  hard,  black  volcanic  rock  known  as  andesite.  On  the  upper  slopes  of  the  moun- 
1,  many  bare  rock  surfaces  are  exposed,  and  the  steep  character  of  the  slopes  prc- 


sandy  loams,  while  on  the  higher,  steeper  slopes  the  soil  covering  is  thin,  and  fre- 
quently wanting  altc^ether. 

These  soils  are  all  derived,  by  the  process  ot  slow  decomjtosition,  from  the  under- 
lying roclffl  and,  from  the  nature  of  the  slopes,  no  great  accumulation  of  soils  can 
take  place. 

Cultivation  of  these  soils  is  nowhere  extensive.  On  the  lower  slopes  of  Mount 
Macolod  some  abaca  is  grown  and,  when  a  favorable  site  is  chosen,  fair  results  are 
obtained.  On  Malarayat  Mountain,  the  conditions  seem  better  adapted  to  the 
growth  of  ahaca  and  some  fields  of  this  crop,  as  well  as  com,  coffee,  and  tobacco  fields, 
in  a  flourishing  condition  were  seen.  On  Mount  Vigain,  Tumbol,  and  other  isolated 
areas  of  this  soil,  no  cultivation  is  practiced  and,  except  for  pasturing  a  few  horses 
and  cattle,  no  use  is  made  of  the  land.  On  Macolod  and  Malarayat  small  patches 
of  the  original  forest  growth  remain,  but  no  attempt  is  made  at  the  present  to  utilize 
the  timber. 

The  shsdlow  character  of  the  soils  and  the  steep  slopes  are  against  any  considerable 
development  of  these  lands.  Some  small  areas  occur  where  fields  of  abaca,  com,  and 
tobacco  can  be  raised,  but  the  greater  part  of  the  land  is  not  well  adapted  to  farming 
purposes. 

Taltimpoc  clay  loam, — In  the  southeastern  part  of  the  area  occur  lai^e  tracts  of  land 
with  similar  soils,  called  Talumpoc  clay  loam.  The  soil  to  an  average  depth  of  10 
centimeters  consists  of  a  hard,  compact  black  clay  loam.  In  places  the  depth  of  soil 
does  not  exceed  5  centimeters,  while  in  others  it  is  18  or  20  centimeters  in  depth.  The 
depth  of  soil  depends  largely  on  the  character  of  the  surface,  althoi^h  frequently  on 
the  more  level  slopes  the  covering  of  soil  is  quite  shallow.  Under  the  soil  occur  the 
hard,  granular  volcanic  tuffa  and  other  rocks  from  which  the  soils  are  derived.  The 
area  occupied  by  this  formation  is  rough  and  mountainous,  and  the  h^her  peaks  attain 
an  elevation  of  more  thwi  700  meters  above  sea  level.    Sharp,  aj^uiar,  and  rounded 
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peaks  characterize  the  r^ion,  with  doep,  narrow  valleys.  The  email  streama  are  tur- 
bulent, flowing  over  heda  filled  with  huge  bowlders.  Earthquake  Bhocks  aremimeroua 
in  the  region,  and  one  locality  was  observed  where  an  area  of  more  than  1  square 
kilometer  haa  subsided,  leaving  great  bare  rock  walls  exposed  many  meters  in  height, 
while  the  ground  was  strewn  with  great  aiigular  bowlders  that  bore  evidence  of  the 
great  convulsions  of  the  earth  that  had  taken  place.  This  locality  liea  just  west  of  the 
barrio  Santo  Nitio,  about  8  kilometers  south  of  Batangas.  On  the  higher,  sharper  peaks 
the  soil  covering  is  frequently  wanting,  and  great  bowlders  and  rock  walls  are  common. 

The  rocks  which^  through  weathering,  have  formed  the  shallow  soils  are  all  volcanic 
in  origin,  and  consist  of  hwd,  compact  granular  tuffs  and  solid  red  and  black  andesitee. 
The  Blow  rate  of  decomposition  of  such  rocks  renders  impossible  any  considerable  accu- 
mulation of  soil  on  the  steep  slopes. 

The  entire  region  is  sparsely  peopled  and  the  cultivation  of  the  soil  limited.  Small 
crops  of  com  and  garden  produce  are  grown  around  the  few  houses,  while  the  customary 
number  of  banana  plants  and  orange  and  cacao  trees  are  always  seen.  The  greater 
part  of  the  area  is  cleared,  and  showers  of  almost  daily  occurrence  give  the  region  a 
fresh,  green  appearance  that  is  not  seen  in  the  lower  plains  during  the  dry  seasons. 
Except  for  grazii^  purposes,  for  which  the  region  is  well  adapted  on  account  of  the 
cool,  moist  climate,  the  land  has  at  present  little  agricultural  value. 

Calumpang  loam. — In  the  low  ptoins  bordering  Batangas  Bay  and  alongthe  Calum- 

ing  River  are  found  many  areas  of  varying  size  of  Calumpane  loam.  The  soil  is  a 
leavy,  dark-colored  loam  to  a  depth  of  20  centimeters.  Underlying  this  is  found 
black,  waxy,  heavy  loam  that,  at  a  depth  of  60  centimeters,  grades  into  stiff,  sandy 
loam  of  a  yellowish  color.  The  soil  is  stiff  and,  with  the  present  mediod  of  plowing, 
when  the  Wd  is  wet,  bakes  badly,  forming  great  masses  of  large  clods  that  can  only  be 
broken  with  considerable  difficulty.  The  main  areas  of  this  type  of  soil  are  just  east 
and  south  of  Batangas.  Smaller  areas  are  situated  west  of  Batangas,  while  the  city 
itself  is  located  on  Qiis  character  of  soil.  The  surface  is  quite  level  and  forms  wide 
terraces,  situated  but  a  few  meters  above  sea  level.  The  area  is  quite  well  drained, 
but  the  value  of  some  few  localities  would  be  greatly  enhanced  by  open  or  undei^rouna 
drainage.  The  origin  of  this  soil  is  very  different  from  the  preceding  ones.  It  repre- 
sents like  accumulations  of  fine  sediment  broi^ht  down  by  laiger  steams  of  the  area 
and  deposited  in  sballowwater,  in  the  manner  in  which  lai^e  streams  build  up  their 
flood  plains.  The  level,  terraced  nature  of  much  of  the  area  undoubtedly  proves 
that  it  has  been  formed  by  the  slow  accumulation  of  material  during  times  of  excessive 
rainfall.  Soils  that  have  been  formed  in  this  manner  are,  with  few  exceptions,  fertUe, 
and  such  is  the  case  with  this  soil.  It  consists  of  the  finer  particles  or  soils  carried 
long  distances  by  the  streams,  and  nearly  always  contains  a  good  ]}roportion  of  liior- 
ougnly  decomposed  vegetable  remains  that  further  increase  the  fertUity  of  such  soils. 
The  principal  crop  on  this  soil  for  many  scores  of  years  has  been  sugar  cane.  The  soil 
is  well  adapted  to  this  crop,  and  prior  Ui  the  insurrection  almost  the  entire  area  was 
cultivated  in  sugar  cane.  At  present  some  large  fields  of  this  crop  are  seen,  but  much 
of  the  land  is  lying  idle.  The  methods  of  grinding  the  cane  and  extractii^  the  sugar 
are  primitive  in  the  extreme.  No  mills  were  seen  that  used  steam  power  for  grinding, 
while  sugar  making  is  accomplished  by  the  open-kettle  system  methods  in  common 
use  half  a  century  ago.  It  necessarily  follows  that  the  manufactured  product  is  of 
inferior  quality  and  ran  not  command  a  high  market  price.  Com  is  grown  on  a  small 
scale,  and  durii^  years  of  protracted  drought  the  yield  is  slight,  but  in  more  favorable 
years  a  good  return  is  made  for  the  planter.  Little  or  no  rice  is  grown,  but  the  nature 
of  this  eoil  adapts  it  nicely  lo  this  crop,  and  more  profit  could  be  made  by  growing  this 
crop  than  by  cultivating  cane,  with  the  present  low  prices.  East  of  Batangas  the 
manufacture  of  ollaa  or  earthenware  vessels  provides  employment  for  a  large  number 
of  people.  The  waxy  subsoil  is  dug  up  and  kneaded  to  the  proper  consistency,  when 
it  IS  molded  by  means  of  a  wheel  into  the  desired  shape  and  fired  ^  surrounding  the 
pile  of  freshly  molded  iars  and  pota  with  dry  pieces  of  bamboo.  The  entire  work  of 
preparing  the  earth,  molding,  and  firing  is  done  within  a  period  of  a  day.  These  pots 
andjarearecarriedonponiesinlai^ebaskets,  or  by  the  natives  themselves,  to  all  parts 
of  the  province. 

Calum^ng  sUt  loam. — In  the  area  surveyed  are  three  small  areas  of  Calumpang  silt 
loam.  The  largest  of  these  areas  lies  just  west  of  Batangas,  whOe  the  other  areas  are 
not  more  than  2  kilometers  distant  from  the  city — one  southeast,  the  other  northwest. 
The  area  of  the  three  areas  does  not  exceed  1  square  kilometer.  The  soil,  on  account 
of  the  large  proportion  of  silt  it  contains,  bakes  badly  and  forms  firm  clods  that  fre- 
quently have  a  glazed  appearance.  The  soil  dlSers  from  that  of  the  Calumpang  loam 
in  being  more  compact;  consequently,  it  is  more  difficult  to  cultivate.  The  depth  of 
grayish  orown  silt  loam  avers^es  20  centimeters.  The  subsoil  is  much  more  loamy  in 
texture  than  that  of  the  preceding  soil.     It  posaesaes  only  to  a  slight  extent  the  waxy 
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character  of  the  Calumpaiw  loamB.  The  Bubfloil  is  dark  in  color  and  much  more  easily 
drained  than  the  Bubeoit  of  the  Calumpang  loam.  On  account  of  the  more  tenacious 
character  of  the  Boil,  this  soil  type  does  not  form  as  desirable  a  class  of  farming  land  as 
the  Calu.mx)ang  loam.  The  areas  of  this  soil  lie  within  the  limits  of  the  coastal  plain. 
The  surface  is  quite  level  and  elevated  not  more  than  10  meters  above  mean  tide  level. 
The  soil  has  been  formed  by  the  slow  washing  of  the  liner  material  into  shallow  waters, 
that  have  since  subsided,  leaving  the  deposit  exposed.  The  area  southeast  of  Batai^as 
is,  however,  part  of  the  flood  plain  built  up  by  the  email  stream  along  which  it  occurs. 
This  soil  is  also  rich  and  fertile  and  well  adapted  to  the  growth  of  sugar  eane  and  com, 
but  more  labor  is  necessary  to  prepare  the  land  than  the  preceding  soil  type;  but,  with 
proper  cultivation,  the  yields  of  both  of  these  crops  would  be  nearly  as  large.  On  the 
area  just  west  of  Batangae  rice  is  grown,  for  which  purpose,  on  account  of  the  low  posi- 
tion it  occupies,  it  is  well  adapted.  Zacate  also  forms  a  valuable  crop  on  this  area,  by 
reason  of  the  nearness  t*i  the  city  and  the  large  demand  for  such  iecd,  especially  during 
the  dry  months. 

CalumpaTig  sandy  loam. — Four  areas  of  this  soil  type  were  found  in  the  low  country 
bordering  Batamgas  Bay,  the  most  important  of  which,  lies  just  south  of  Batangas,  bor- 
dering on  botji  sides  of  Cidumpang  River.  The  soil,  to  a  depth  of  25  centimeters,  con- 
sists of  a  rich,  mellow,  sandy  loam.  Under  this  covering  of  brown  fertile  soil  occur 
fine  sands  and  sandy  loams  to  a  depth  of  more  than  1  meter.  This  soil,  on  account  of 
the  percentage  of  sand  it  contains,  forms  tor  many  purposes  the  most  desirable  soil  of 
the  entire  province.  Porous,  well-drained,  it  can  be  cultivated  when  the  more  heavy 
soils  are  flooded  with  water;  and,  on  the  other  hand,  due  to  its  situation  and  iieamess 
U>  the  bay,  it  contains  a  good  supply  of  moisture  long  after  the  heavier  soils  have 
become  baked  hard  and  dry. 

The  surface  islevel,  incommonwith  the  other  soils  of  the  coastal  plain,  Thepeater 
part  of  the  area  represents  the  present  flood  plain  of  the  Calumpang  River  and,  during 
periods  of  extreme  high  water,  is  liable  to  be  overflowed.  But  such  freshets  do  not 
occur  ottener  than  once  in  every  few  years.  The  soil  represents  the  coarser  material 
brought  down  by  the  river  in  times  of  liigh  water  and  deposited  near  the  banks  of  the 

The  sandy  mellow  character  ot  these  soils  maies  them  especially  adapted  to  the 
production  of  all  kinds  ol  garden  vegetables,  and  some  of  the  land  is  used  for  this  pur- 
pose. The  cultivation  of  radishes  is  carried  on  on  a  large  scale,  and  the  abundant 
crops  find  a  ready  saJe  in  the  local  markets.  Sugar  cane  is  laraely  grovrn  and  good  crops 
are  hM-vested,  while  com  does  perhaps  better  than  on  any  of  the  previously  mentioned 
soils.  On  account  of  the  nearness  to  Batangas,  these  lands  eonunand  a  high  price  and, 
for  the  production  ot  the  many  crops  adapted  to  such  soils,  they  justly  deserve  it. 

Muck. — Bordering  Batai^as  Bay,  or  situated  but  a  short  distance  from  it,  is  a  long, 
narrow  area  ot  muck.  The  surface  of  the  land  is  very  level  and  nowhere  attains  an 
elevation  of  more  than  5  meters  above  sea  level.  The  soil  consists  of  black  silt  and 
clay  to  a  depth  of  more  tliM  1  meter.  The  low  (losition  the  area  occupies  accounts  for 
the  presence  of  standing  water  within  a  Jew  centimeters  from  the  surface,  even  during 
the  dry  season.  In  the  rainy  season  the  surface  is  generally  covered  with  water.  The 
saturated  conditionof  these  areas  of  muck  renders  the  soil  unfit  for  cultivation,  except 
for  certain  special  crops.  The  greater  part  of  the  land  la  diked  and  lai^ely  used  for 
rice,  which  succeeds  admirably  on  soils  of  this  character.  The  cultivation  of  zacate  is 
extensively  carried  on  and  proves  a  paying  crop,  on  account  of  the  large  demand  in 
Batangas  and  Bauang.  Several  crops  are  annually  harvested  from  the  same  field,  and 
in  the  city  of  Batangas  can  be  seen  daily  the  vendors  of  fresh  green  grass  cut  from  these 
fields,  &>me  attempt  is  made  to  cultivate  these  fields,  but  the  heavy  wet  soils  break 
into  large  masses  that  soon  bake  into  hard  clods  that  furnish  scant  nourishment  to 
growing  crops.  During  the  dry  season,  when  the  surrounding  country  is  burned  and 
parched,  the  appearance  of  the  fresh  green  zacate  fields  is  specially  pleasinff. 

Salt  mm-sh. — Bordering  the  bay  and  extending  in  some  cases  as  far  inland  as  2  kilo- 
meters are  three  areas  of  salt  marsh.  These  lands  are  low  and  flat  and  situated  but  a 
sligjit  distance  above  tide  level.  Small  tidal  streams  ramify  through  the  areas  and 
furnish  the  necessary  salt  water  for  the  extensive  operations  in  salt  making  that  are 
carried  on.  The  land  is  laid  ofi  into  a  number  of  small  farms  that  are  utilized  for  the 
manufacture  ot  salt  by  the  evaporation  ot  sea  water.  Much  ot  this  land  lies  sufficiently 
high  above  the  tidal  streams  to  be  utilized  tor  cultivation,  but  salt  making  has  been 
carried  on  for  many  scores  of  years,  and  it  is  doubtful  it  other  uses  will  be  made  of  the 
land  for  many  years  to  come.  The  boU  is  generally  sandy  and  if  washed  free  from  the 
large  amount  of  Kilt  it  contains  could  be  classed  with  the  Calumpang  sandy  loams. 
The  total  area  of  salt  marsh  does  not  exceed  5  square  kilometers. 
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Batajigas  Province  was  one  of  the  first  twenty  political  divisions  into  wliich  the 
island  of  Luzon  was  divided  by  the  Spaniards  shortly  after  their  arrival  in  the  islands. 
Prior  to  this  time,  about  the  middle  of  thesixteenth  century,  it  was  known  aa  the  lands 
of  Kumintang,  on  account  of  the  sorrowful  songwhich  the  nativesgenerally  sang.  Sit- 
uated close  to  Manila  it  was  early  brought  under  the  control  of  the  Spaniards  and 
every  inducement  ofiered  to  agricultural  advancement  and  prosperity,  so  tiiat  it  soon 
gained  an  enviable  position  amone;  the  various  provinces.  As  early  as  1680  Lipa  and 
"  e  towns  of  several  tnousand  inhabitants  each.     In  the   early  histories 

ide  of  the  cultivation  of  wheat,  rice,  coffee,  indigo,  com,  cotton,  pepper, 
cacao,  and  all  kinds  of  fruits  and  vegetables.  Mention  is  also  made  of  the  abundant 
pasture  lands  and  luxurious  vetetation,  while  the  soils  are  spoken  of  aa  beii^  rich  and 
fertile.  From  this  early  date  the  position  of  the  province  was  an  important  one,  and 
it  continued  to  increase  in  wealth  and  prominence  until  the  last  few  years.  The  cul- 
tivation of  sugar,  and  especially  coffee,  and  the  raising  of  fine  cattle  and  horses  were 
the  factors  that  gave  distmction  to  the  province.  Mention  has  been  made,  in  connec- 
tion with  the  description  of  the  Lipa  loam  and  Taysan  clay,  of  the  destruction  of  the 
coffee  industry.  Before  the  destruction  of  the  plantations  by  the  insect  belonging  to 
the  genus  Xylotrechus  and  the  fungus  of  the  genus  BemUeia  large  quantities  of  coffee 
were  annually  exported,  and  for  quantity  as  well  as  quality  Batangas  coffee  ranked 
foremost  among  the  coffee  grown  in  the  islands.  The  destruction  of  this  industry  was 
a  severe  blow  to  the  province,  while  low  prices  for  the  last  few  years  have  destroyed  the 
profits  of  si^ar  raising  in  the  Philippines.  The  primitive  methods  employed  in  sugar 
making  and  the  lack  of  care  in  cultivating  the  growing  cane  operate  against  getting 
large  returns  from  the  land,  but  formerly  si^ar  cane  was  one  of  the  principal  crops.  In 
nearly  all  of  the  area  surveyed  the  remains  of  old  sugar  mills  can  be  seen,  but  the  pres- 
ent atea,  under  cultivation  is  restricted  to  those  soils  that  are  most  favorable  to  this  crop. 

The  province  at  the  present  time  is  in  very  poor  condition ;  for,  in  addition  to  the 
decline  of  the  sugar  and  coffee  industries,  the  country  was  greatly  devastated  duriiK 
the  last  insurrection.  Thousands  of  native  houses  were  burned,  the  crops  destroyed, 
and  cattle,  horses,  and  carabaos  were  killed  in  great  numbers.  The  sites  of  former 
flourishine  b^rios  are  now  marked  by  a  thick  tai^le  of  weeds  and  underbrush,  while 
occasionEJbumed  and  blackened  poles  markthelocation  of  the  former  houses.  Thou- 
sands of  hectares  of  land  that  a  few  years  ago  were  under  cultivation  are  now  covered 
by  waving  fields  of  coarse  cogon  grass,  and  numerous  ditches  and  trenches,  half  con- 
cealed by  the  long  ^ass,  tell  of  sharp  fighting  not  many  months  since.  One  serious 
diWvantage  in  placing  the  province  on  its  former  footing  is  the  lack  of  suitable  beasts 
of  burden,  which  suffered  greatly  durii^  the  last  few  months  by  the  ravines  of  rinder- 
pest. Batangas,  in  common  witti  most  of  the  provinces,  lost  many  thousands  of  horses 
and  carabaos.  From  this  wholesale  devastation  of  houses,  fields,  and  live  stock,  it  will 
necessarily  require  considerable  time  to  fully  recuperate;  but  already  the  work  of  im- 
provement has  b^un,  fields  are  heii^  cultivated,  and  houses  are  being  constructed, 
while  the  provincial  covemment  is  furnishing  employment  to  large  numbers  of  natives 
in  buHdtiw  good  roads  to  those  towns  not  already  so  provided. 

Most  of  the  land  is  controlled  by  large  owners,  who  lease  it  to  the  poor  natives.  In 
the  more  mountainous  r^ions  of  the  area  much  of  the  land  is  still  owned  by  the  govern- 
ment. About  many  of  the  towns  the  church  owns  fine  tracts  of  farming  land.  Native 
labor  is  employed  lor  cultivating  the  land,  and  the  common  price  paid  is  2  pesetas 
(10.15  United  States  currency)  per  day.  The  natives  are  all  Tagalos,  one  of  the  origi- 
nal Malayan  types  of  people  that  has  been  considerably  modified  by  frequent  crossing 
with  other  races,  especially  the  Chinese.  Farming  is  carried  on  in  the  most  primitive 
manner.  Plowing  is  accomplished  by  means  of  a  rude  plow  drawn  by  a  carabao,  slow 
and  sli^gish  in  its  movements,  hut  strong  and  well  suited  to  the  conditions  in  many 
districts.  The  soil  is  seldom  stirred  below  a  depth  of  12  centimeters,  while  the  com- 
mon practice  of  plowing  where  the  soils  are  wet  or  under  water  tends  to  puddle  them 
andformgreat  masses  of  clods,  which  can  not  be  thoroi^hly  pulverized  bytheliarrows 
in  common  use.  Often  these  harrows  are  made  by  lashing  a  few  pieces  of  banboo 
together,  while  the  projecting  tw^  serve  as  teeth  to  scratch  the  soil.  Little  or  no  fer- 
tilizers are  used,  even  on  the  small  jmlches  adjoining  the  laborers'  houses. 

In  addition  to  the  sugar  and  coffee  industries  that  have  been  mentioned,  many  other 
crops  are  cultivated  tlSit  deserve  mention.  Com  is  extensively  grown  in  alt  parts  of 
the  area,  and  infavorable  years  the  yield  is  good.  The  ears  are  plucked  from  the  stock 
and  strung  aloi^de  the  house,  or  on  large  frames  which  are  specially  constructed  for 
drying  and  storing  the  crop.  Cotton  is  grown  as  a  perennial,  and  the  plants  are  contin- 
ually olossoming  and  the  crop  maturing.  Small  patches  were  noticed,  but  the  crop  is 
grown  with  indifferent  results.  On  the  more  elevated  lands,  as  about  Lipa,  there  is 
every  indication  that  cotton  culture  can  be  successfully  carried  on  with  good  results. 
Proper  care  and  cultivation  are  necessary  to  insure  the  success  of  the  crop.    Around 
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the  nati've  houses  are  usually  found  &  few  cacao  trees,  whicb  furnish  a  sufficient  supply 
of  chocolate  for  local  conBumption.  The  success  attained  by  these  trees  would  Beem 
to  favor  &  lai^e  exteuEion  of  the  industry,  although  the  climate  conditions  are  not  bo 
favorable  to  cacao  in  Batang^  Province  as  other  parts  of  the  archipelago,  where  the 
rainfall  is  more  equally  distributed  over  the  entire  year. 

Rice  is  largely  grown  at  the  present  time,  but  the  production  does  not  equal  that  of 
a  few  years  ago,  when  the  cultivation  of  the  crop  was  quite  extensive.  Except  on 
certain  areas,  where  water  supply  is  available,  rice  will  never  be  the  leading  crop  in 
Batangas  Province,  as  the  sunace  features  and  elevation  of  the  area  better  adapt  it  to 
crops  other  than  rice.  On  the  lowlands  adjoining  Batangas  Bay  the  area  devoted  to 
growing  rice  can  be  increased,  while  about  Kosario  the  writer  believes  cotiditione 
favor  the  establishment  of  a  lai^  rice  industry.  Upland  rice  can  be  grown  in  many 
localities;  but,  as  the  quality  docs  not  compare  with  the  lowland  or  irrigated  rice,  no 
great  extension  of  upland  rice  cultivation  can  be  expected. 

The  abundant  areas  of  pasture  land  afford  paaturage  for  live  stock,  and  for  a  long 
time  Batangas  ponies  have  brought  good  prices  in  Manila  markets.  Many  fine  cattle 
are  to  be  seen  in  the  province,  that  excel  those  of  many  other  districts  in  the  islands. 
Vegetables  are  grown  to  a  considerable  extent.  On  the  road  between  Batangas  and 
Bauai^  much  care  is  taken,  and  the  soil  thoroughly  cultivated  and  irrigated,  so 
that  the  quality  of  the  garden  produce  probably  excels  that  of  other  parts  of  the  prov- 
ince. Orangea^  bananas,  mangoes,  and  other  fruit  receive  considerable  attention, 
and  yield  a  fair  return  to  the  planters.  Tobacco  raising  should  be  encouraged,  for 
many  localities  exist  that  will,  with  care  and  attention,  produce  a  good  (piality  of  leaf, 
suited  to.  cigars  and  cigarettes.  On  the  level  or  rolling  fields  about  Lipa  the  loamy 
soils  are  excellent  lands  for  many  crops,  and  will  bring  good  returns  to  the  intelligent 
planter.  TTiey  are  especially  adapted  to  com,  sugar  cane,  cotton,  tobacco,  fruits, 
coffee,  and  vegetables.  Almost  every  hectare  of  the  lipa  loama  which  are  found  in 
this  locality  will,  with  proper  attention,  pay  for  its  cultivation  in  any  of  the  crops  just 
mentioned.  In  the  case  of  the  Ibaan  clay  loams,  occupying  such  laige  areas  about 
Ibaan,  San  Jos6,  and  north  of  Bauang  and  Batangas,  the  case  la  different;  the  soils  are 
more  shallow  and  of  such  a  tenacious  nature  that  cultivation  is  more  difficult  and  the 
returns  less.  On  the  level  arcaa,  where  some  depth  of  soil  overlies  the  rocks,  advance- 
ment can  be  made,  and  in  such  areas  sugar  cane,  com,  and  tobacco  can  be  grown  with 
Cfit;  but  thorough  cultivation  and  fertilizers  are  necessary  to  build  up  much  of  the 
d  depleted  by  scores  of  years  of  hard  farming.  The  problems  of  the  planter  are 
more  difficult  and  the  returns  correspondingly  less  on  these  soils  than  on  the  Lipa  loam. 
About  E^wario  and  Tayean  the  aoU  conditions  of  the  Taysan  day  are  favorable  to 
coffee  culture  and  fruits,  the  cultivation  of  rice,  and  the  pasturing  of  la^e  herds 
of  live  stock. 

Aloi^  the  Calumpang  Eiver,  near  Batangas,  the  areas  of  loam  and  sandy  loam  soils 
are  favorable  to  growing  sugar  cane  and  com.  These  soils  are  rich,  and  in  spite  of  the 
high  price  of  the  land,  will  bring  fair  profits  to  the  careful  planter.  The  problem  of 
the  moimtainoua  soils  is  diflicult;  the  soils  are  generally  thin  and  poor,  and  not  well 
adapted  to  cultivated  crops.  Many  fine  stretches  of  land  can  be  found,  however, 
that  are  evidently  suited  to  grazii^  purposes. 

Batangas  Province  stands  well  at  the  head  of  the  list  for  the  many  fine  roada  it  con- 
tains, that  are  in  good  condition,  even  during  the  height  of  the  rainy  season.  A  fine 
military  road  leads  from  the  Playa  near  Batangas,  through  San  Jos6  and  Lipa  to 
Calamba.  This  road  is  at  all  times  in  good  condition,  and  fumishes  means  of  commu- 
nication from  the  central  portion  of  the  province  to  water  transportation  on  Liguna 
de  Bay  or  Batangas  Bay,  where  daily  boats  leave  for  Manila  or  other  porta.  From 
Batangas  also  a  fine  road  leads  to  Bawang,  and  on  to  Taal.  Many  roads  in  ftur  con- 
dition during  tho  greator  part  of  the  yew  connect  many  of  the  pueblos  and  barrios. 
Generally  speaking,  the  roads  of  the  province  are  numerous  and  in  good  condition 
during  many  months  of  the  year.  Batai^as  and  Bauang  are  both  situated  near  the 
Bay  of  Batangas,  and  at  the  former  place  frequent  boats  to  Manila  and  other  points 
in  the  islands  afford  cheap  transportation  tor  those  products  that  are  exported  from  the 
province.  Tho  only  water  transportation  in  the  interior  of  the  province  is  the  Calum- 
pang Eiver.  Large  rafts  are  constructed  of  bamboo,  and  hauled  up  and  down  the 
river  by  carabao  for  a  distance  of  many  kilometers  above  BatM^as.  Little  use  is 
made  of  liguna  de  Bomb6n  tor  transportation  purposes,  although  a  recent  rumor 
states  that  the  river  leading  from  it  to  Balayang  Bay  will  be  deepened,  making  it 
navigable  for  small  steamboats  and  lorchas.  This  wdl  enable  products  from  much 
of  the  northern  part  of  the  province  to  be  ahipped  more  cheaply  to  Manila  than 
formerly. 

Batangas  and  Lipa,  as  well  as  the  smaller  towns,  maintain  large  marVets,  that  pro- 
vide ar^y  sale  of  much  of  the  minor  produce  of  the  province,  while  then *■ 

Manila  and  cheap  transportation  are  advantages  of  some  consequence. 
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SOIL  FEUTILITY. 

By  W.  C.  Welborn,  chief  of  bureau,  1905. 


All  plants  are  made  up  of  subetances  taken  from  the  earth  and  the  air.  The  roots 
of  plants  absorb  water  from  the  moist  soil,  and  with  it  some  of  the  solid  parts  of  the 
earth  dissolved  in  the  water.  When  a  plant  is  burned ,  the  ash  remaining  is  composed 
mainly  of  what  came  from  the  earth  duriiw  the  growth  of  the  plant. 

Plants,  after  becoming  dry,  have  generally  from  1  to  10  per  cent  of  aah.  The  other 
90  to  89  parts  were  derived  from  the  air.  Practically  half^the  weight  of  dry  plants  is 
derived  directly  from  the  air  through  the  medium  of  the  leaves.  All  plant  leaves 
absorb  carbonic-acid  gas—the  gas  that  ia  used  to  charge  mineral  waters.  This  gas  is 
easily  produced  by  pouring  strong  acid  on  limestone.  It  is  produced  in  nature  on  a 
vast  scale  by  the  burning  and  rotting  of  wood  and  other  vegetable  substances.  It  is 
also  given  oft  from  the  lungs  of  animals.  When  the  leaves  of  plants  absorb  carbonic- 
acid  gaa  from  the  air,  the  plants  use  the  carbon  (converting  it  into  solid  tissue),  and 
give  off  oxygen  gas,  pure  as  originally.  Oxygen  for  broathmg  is  necessary  to  the  lite 
of  man  and  animals.  It  is  thus  seen  that  animals  and  plants  are  dependent  upon  each 
other  for  the  breath  of  life. 

This  mutual  dependence  does  not  atop  here.  Animals  must  have  certain  salts  which 
help  to  make  up  the  solid  parts  of  the  earth,  in  order  lo  live  and  grow.  But  man  and 
animals  can  not  digest  stone  or  earth.  These  earthy  salts  must  no  taken  into  plants 
and  he  combined  there  into  substances  digestible  and  nourishing  to  animals. 

Then,  the  manure  of  animals  is  a  good  food  for  plants.  When  animals  die  their 
bodies  also  add  fertility  to  the  earth. 

That  a  farmer  can  not  enrich  the  air  with  plant  food  so  as  to  benefit  his  crops  is  readily 
seen.  This  has  been  done  successfully  only  in  greenhouses,  where  the  air  can  be  con- 
trolled. All  efforts  in  this  direction  must  be  mainly  confined  to  adding  plant  food  to 
the  soil  or  to  improving  the  condition  of  the  soil  so  that  its  own  laige  stores  of  plant 
food  may  be  more  eadly  taken  up  by  plants. 

We  may  improve  land  chemically  by  adding  to  it  manure,  ground  bone,  nitrate  of 
Boda,  or  other  rich  substances;  or  we  may  improve  it  mechanically  or  physically,  by 
draining,  plowing,  etc.  Very  often,  and  it  may  be  said  generalljr,  both  kinds  oE 
improvement  follow  each  operation.  If  manure  is  put  upon  land,  it  not  only  adds 
plant  food  to  the  soil  but  also  loosens  it,  makes  it  drain  better,  and  enables  it  to  hold 
moisture  better  in  time  of  drought.  By  rendering  the  soil  more  open  and  porous,  the 
air  can  enter  it  more  freely,  causing  many  beneficial  chemical  changes  to  occur. 
Again,  it  is  very  wellknownnow  that  many  germs  or  bacteria  (probably  Ertmut  the  size 
ofthose  that  give  us  disease,  but  altogether  friendly)  feed  on  manures  and  other  vege- 
table substances  in  the  soil  and  perform  many  functions  very  necessary  to  make  land 
highly  productive. 

New  or  freshly  cleared  land  is  generally  productive,  partly  due  to  the  large  quantities 
of  rottii^  leaves,  stems,  and  roots  of  pianle,  and  remains  of  dead  insects  contained. 
These  keep  it  in  good  mechanical  condition,  so  the  air  can  enter  and  act  chemically 
on  the  solid  rock  particles  of  the  soil  and  make  the  plant-food  elements  soluble  in 
water,  so  they  can  be  used  by  plants.  Then,  as  these  oi^nic  remains  of  plants  and 
animals  decay  completely,  they  furnish  food  directly  to  new  plants.  It  may  thus  be 
seen  that  if  enoi^h  weeds,  grass,  and  coarse  manures,  etc.,  are  plowed  under,  old  and 
worn  land  may  be  made  fresh  and  fertile  again. 

Land  in  the  Tropics  appears  to  change  in  fertility  very  rapidly,  or  it  wears  out 
quickly.  In  a  cold  climate,  where  the  ground  is  frozen  for  six  or  eight  months  in  the 
year,  the  humus,  or  decaying  vegetable  remains  referred  to  above,  lasts  for  a  great 
number  of  years.     This  humus  is  generally  absolutely  necessary  to  keep  land  produc- 
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tive;  aad  in  the  TropicB,  where  rotting  goes  on  all  the  time,  the  supply  of  humus 
becomes  rapidly  eshausted  under  constant  cultivation.  It  ie  true  that  when  the  land 
ceaeea  to  be  cultivated  an  enormous  growth  of  weeds  and  grass,  and  often  tropical 
jungle,  comes  and  soon  restores  a  large  amount  of  rottii^  vegetable  matter.  Hence  it 
18  that  in  many  tropical  countries  land  is  cleared  and  cultivated  for  from  one  to  three 
years,  and  allowed  to  run  wild  six  or  eight. 

Unless  labor  is  very  abundant  and  cheap,  it  will  generally  be  found  cheaper  to  keep 
up  the  fertility  of  the  cleared  land  by  growmg  restorative  or  fertilizing  crops  and  using 
a  and  fertilizers. 


All  plants,  as  well  as  the  crops  we  grow,  are  composed  of  about  ten  necessary  chem- 
ical elements.  Elements  may  be  roughly  defined  as  the  "a  b  c"  of  matter.  All 
matter  is  made  up  of  combinations  of  elements.  The  scientists  are  continually  dis- 
covering new  elements,  and  they  probably  have  a  hundred  by  this  time.  Of  the  ten 
found  necessary  in  plants,  only  t&ee  ever  become  scarce  enough  to  necessitate  their 
beii^  added  to  the  soils  we  cultivate.  These  three  are  nitrc^en,  phosphorus,  and 
potassium. 

Nitrogen  comprises  tour-fifths  of  the  air,  but  in  this  condition  it  is  worth  nothing  to 
plants.  They  get  carbon  through  their  leaves,  but  they  can  not  take  nitrogen  in  this 
way.  It  must  be  found  in  some  solid  or  liquid  form  in  combination  with  other  sub- 
stances, as  in  animal  manure,  nitrate  of  soda,  oil  cakes,  or  in  the  stores  of  nitrtwen  com- 
pounds in  the  soil.  Nitrogeniealeooneof  the  moat  necessary  elements  of  food  for  men 
and  animals,  but  we  can  not  appropriate  to  our  needs  what  we  breathe.  We  must  get 
it  in  lean  meat,  eggs,  milk,  beans,  pease,  and  in  lesser  quajitities  in  most  other  foods. 

Nitn^en  is  the  soil  element  likely  to  become  soonest  exhausted  and  the  costliest  one 
when  we  come  to  purchase  it  as  a  fertilizer.  It  will  become  exhausted  more  rapidljr 
in  a  tropical  country  than  in  a  temperate  one.  In  the  States  nitrt^n  in  fertilizers  is 
rated  at  from  15  to  16  cents  gold  a  pound.  Here,  no  doubt,  20  cents  would  be  a  low 
price,  if  the  fertilizer  materiiJB  must  be  shipped  from  the  States.  While  much 
more  costly,  pound  for  pound,  than  the  other  dements  required  for  use  in  fertilizers, 
nitrogen  does  not  generally  have  to  be  used  in  as  large  quantities  as  phosphoric  acid. 

Phosphorus,  the  fertilizer  element  generally  required  in  largest  quantity,  is  never 
found  pure  in  nature.  It  is  nearlj;  always  spoken  of  in  agricultural  and  chemical 
works  as  phosphoric  acid,  and  in  this  form  is  worth  in  America  about  5  cents  United 
States  currency  a  pound.    It  is  seldom  utilized  by  plants  in  as  lai^e  amounts  as  are 

Stash  and  nitrogen,  but  it  is  scarcer  and  less  available  in  soils,  and  nence  experience 
B  proved  that  in  using  fertilizers  more  phosphoric  acid  should  generally  be  used 
than  either  of  the  other  tneredientB. 

Nor  is  potassium  ever  found  pure  in  nature,  but  it  is  quite  well  known  as  potash, 
which  is  a  compound  of  the  metal  potassium  with  the  oxygen  of  the  air.  So  we  speak 
of  potash  when  discussing  the  valuable  ingredients  of  fertilizers.  Its  value  in  fertilizer 
materials  is  generally  about  5  cents,  United  States  currency  a  pound. 

Just  what  functions  each  of  these  ingredients  performs  in  the  development  of  the 
plant  is  not  fully  known.  It  is  very  well  known  that  no  plant  could  live  if  either  one 
were  lacking,  nor,  for  that  matter,  in  the  entire  absence  of  either  of  seven  others  found 
in  plants. 

Nitrogen  in  abundance  is  known  to  make  plants  grow  vigorously  and  produce  laige, 
dark  green  leaves.  Phosphoric  acid  is  known  to  oe  favorable  to  the  production  of 
seeds  and  to  favor  early  maturity  of  plants.  Potash  is  known  to  be  essential  as  a  carrier 
of  starch  from  one  part  of  a  plant  to  another  and  to  fulfill  other  necessary  ofBces  in  the 
plant  economy. 

A  large  source  of  nitrc^en  in  nature  is  the  nitrate  of  soda,  or  Chile  saltpeter.  This 
materiiJ  contains  16  per  cent  of  nitrogen,  or  320  pounds  per  ton.  Nitrate  of  soda  has 
no  other  ii^edient  of  any  value  as  fertilizer.  So  if  nitrc^en  is  worth  20  cents  a  pound 
in  Manila  a  ton  of  nitrate  of  soda  will  be  worth  $64  United  States  currency. 

Sulphate  of  ammonia  is  another  source  of  nitrogen,  and  contains  20  per  cent  of  this 
ingredient,  or  400  pounds  per  ton.  This,  at  20  cents  a  pound,  will  make  its  value  as  a 
fertilizer  f80  gold.  Sulphate  of  ammonia  is  a  by-product  in  the  production  of  coal  gas, 
coke,  etc. 

Cotton-seed  meal  contains  about  7  per  cent  nitrtwen  and  cocoanut  cake  about  3  per 
cent.  These  are  therefore  valuable  as  fertilizers,  not  only  for  their  nitrogen  but  for 
their  phosphoric  acid  and  potash  as  well. 

Dried  blood,  meat  scrap,  fish  refuse,  wool  and  leather  wastes,  and  many  other 
materialB  afford  valuable  sources  of  nitrogen  for  fertilizers. 

Animal  bone  is  rich  in  phosphoric  acid.  The  phosphate  rock,  which  is  composed  of 
the  bones  of  prehistoric  animals,  is  the  largest  source  of  this  ingredient.  The  phos- 
phate slag  from  the  Bessemer  steel  works  is  also  a  valuable  source  of  phosphoric  acid. 
The  phosphate  rock,  which  is  mined  in  many  parts  of  the  world,  must  be  ground  and 
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mixed  with  sulphuric  acid  to  make  its  phosphoric  acid  soluble  and  available  to  plants. 
This  combination  makes  the  acid  phosphate  or  Bupetphosphate  of  commerce,  ana  is  by 
far  the  commoneBt  form  in  which  phosphoric  acid  is  ueea  as  a  fertilizer.  A  rich  lock 
will  produce  an  acid  phosphate  containing  about  16  per  cent  of  available  phosphoric 
acid.  There  will  also  be  a  small  percentage  of  phosphoric  acid  not  available;  because, 
if  but  slightly  more  sulphuric  acid  be  us^  than  just  enough  to  combine  with  i\l  the 
rock  phosphate,  a  sticky  mass  will  result  that  can  not  be  handled.  The  phosphoric  acid 
remaining  unavailable  to  plants  is  considered  as  of  very  little  value  or  none  at  all. 

A  good  acid  phosphate,  then,  wiU  contain  about  320  pounds  of  phosphoric  acid  to  the 
ton.  If  worth  5  cents  apound  in  the  United  States  it  will  prolably  be  worth  7  cents 
here,  or  $22.40  a  ton.  There  is  nothii^  else  in  the  acid  phosphate  that  is  count«d  as 
having  any  value.  About  half  of  its  weight  is  lime,  to  be  sure,  and  this  is  no  doubt 
beneficial  to  some  crops  and  some  soils. 

Potash  is  generally  abundant  in  the  ashes  of  plants,  and  these  are  often  used  for  fer- 
tilizing purposes.  Muriate  of  potash  contains  50  per  cent  of  potash,  and  at  7  cents  a 
pound  here  for  the  potash  would  be  worth  about  $70  a  ton.  a  This  salt,  containina; 
chlorine,  injures  the  burning  qualities  of  tobacco  when  used  to  fertilize  this  crop,  and 
is  otherwise  injurious  to  many  crops.  Sulphate  of  potash  is  a  better  form  in  which  to 
buy  it.  This  contains  50  per  cent  potash,  and  hence  may  be  said  to  have  a  value  of 
about  (70  to  $75  United  States  currency  per  ton. 

It  has  generally  been  found  the  world  over  that  fertUizers  containing  all  three  of  the 
ii^edients  above  discussed  in  suitable  proportions  are  more  profitable  than  those 
containii^  one  or  two  of  them.  There  are  notable  exceptions  to  this  general  rule  whidi 
wUl  be  discussed  later.  These  islands  being  so  far  away  from  the  sources  of  most  of 
these  materials,  only  the  best  grades  should  be  shipped  here,  so  as  to  effect  a  saving  in 
freights  and  other  charges. 

There  is  still  a  great  deal  to  be  learned  about  the  fertilizer  requirements  of  soils  and 
crops.  It  was  once  believed  that  an  analysis  of  a  crop  would  show  its  needs  for  fer- 
tilizers, the  ingrcdicntB  and  the  proportions  in  which  these  should  be  given.  This 
idea  is  now  known  to  be  erroneous;  yet  assertions  as  to  crop  requirements  based,  it  is 
believed,  on  no  better  evidence  seem  to  be  generally  made  and  accepted  to^iay.  For 
instance,  it  is  almost  universally  claimed  in  agricultural  literature  that  fruit  and 
garden  crops  need  much  larger  proportions  of  potash  than  cotton  or  grain  crops.  The 
potato  is  always  credited  with  needii^  more  of  potash  than  of  any  other  ingredient, 
yet.  late  results  of  experiments  indicate  that  potash  is  of  much  less  importance  than 
either  nitrc^n  or  phosphoric  acid  in  the  growth  of  the  potato.  The  writer  does  not 
believe  that  the  experimental  evidence  at  all  warrants  the  very  common  claim  that 
fruit  and  truck  crops  generally  need  lai^er  relative  amounts  of  potash  than  other 
crops.  In  fact,  the  results  of  experiments  have  generally  tended  to  minimize  the 
usefulness  of  lai^e  amounts  of  potash  as  compared  with  the  other  two  valuable  ' 
inwedients. 

There  is  a  large  class  of  crops  not  requirii^  nitrogen  to  be  applied  in  fertilizers. 
These  crops  are  the  leguminosfe  of  the  botanist,  such  as  beans,  pease,  peanuts,  clovers, 
and  other  pod-bearing  plants.  It  one  of  these  plants  be  dug  up  and  the  roots  carefully 
washed,  a  great  number  of  little  wartlike  growths  will  be  seen  on  the  roots.  These 
tubercles  are  the  abode  of  millions  of  bacteria,  tliemselves  minute  living  plants,  that 
have  the  power  of  combining  the  nitrogen  of  the  air  and  putting  it  in  shape  to  be  fed 
to  the  host  plant.  In  this  way  a  cowpea  crop  on  an  acre  of  land  has  frequently  been 
known  to  get  from  the  air  100  pounds  of  nitrogen.  This  quantity  of  nitn^en  in  fer- 
tilizers would  bo  worth  120.  Occasionally  large  velvet  bean  and  peanut  crops  have 
been  known  to  contain  2IM  pounds  of  nitiwen  per  acre.  Of  course,  if  these  crops  are 
allowed  to  rot  on  the  land  or  are  plowed  under,  these  large  amounts  of  nitn^en  become 
food  for  other  crops,  and  hence  the  legumes  are  generally  called  restorative  or  land- 
impioving  crops.  If  animals  eat  these  crops,  the  manure  produced  will  be  richer 
than  that  made  from  the  consumption  of  most  other  foods.  Even  when  pease  or 
beans  are  made  into  hay  or  otherwise  gathered  and  removed  from  the  land,  the  nitrogen 
contained  in  the  roots  and  stubble  still  benefits  the  land  g^atly.  It  has  often  been 
found  that  where  a  cowpea  crop  follows  oats  or  wheat  and  is  cut  for  hay  the  crop  the 
following  year  is  benefited  as  much  as  it  would  have  been  by  the  application  of  several 
hundred  pounds  of  rich  fertilizer. 

In  the  more  progressive  farming  sections  of  the  United  States  the  nitrc^en-consum- 
ii^  crops,  such  as  corn,  small  gram,  potatoes,  cane,  tobacco,  and  cotton,  are  regularly 
alternated  with  pease,  beans,  or  clover.  In  this  way  the  fertility  of  the  land  is  kept 
up,  and  better  and  lai^r  crops  are  secured.     Often  the  restorative  crop  is  fertilized 
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e  enriching  effects 
01  tne  legume  are  greater'ior  the  next  crop. 

It  Bceras  a  great  waat«  of  roBourcea  to  allow  Philippine  rice  fields  to  lie  idle  from 
December  to  June.  The  land  grows  a  crop  o£  tough,  coarse  grasses.  These  bum  off 
during  the  dry  season  instead  of  being  plowed  under,  to  help  keep  up  the  tertilitj^  of 
the  land.  Then  the  roots  of  these  graBses  are  often  picked  up  while  plowing  for  rice 
and  taken,  oft  the  land.  The  land  grows  rice  year  after  year  with  never  a  change. 
No  oliier  grain  crop  known  to  the  writer  would  continue  to  yield  profitable  resultB 
under  such  soil  management. 

Suppose  apiece  of  rice  land  should  be  cleared  of  its  rice  in  December  and  promjitly 

Slanted  in  Florida  velvet  beans.  These  beans  will  very  soon  cover  the  ground  with  a 
ense  mass  of  foliage,  and  aJl  foul  graeaea  and  weeds  be  completely_  choked  out.  A 
quantity  of  nitn^n  will  be  added  to  the  soil  by  rice-planting  time  in  June  and  July 
and,  whether  the  bean  vines  are  taken  off  for  stock  feed  or  cut  up  and  plowed  under, 
the  land  will  be  very  much  enriched.  Moreover,  the  weeds  and  grass  will  be  so 
choked  out  that  the  nee  will  have  clean  ground  in  which  to  grow,  and  should  make  a 
greatly  increased  yield. 

The  Bureau  of  Agriculture  succeeded  in  completely  cleaning  a  piece  of  land  of  nut 
gmm  by  growing  velvet  beans  during  the  last  wet  season.  Other  plantings  were  made 
early  in  the  dry  season,  and  the  beans  have  grown  fully  as  well  as  they  did  in  the  wet 
seaaon  Peanuts  might  grow  on  the  rice  land  during  tiie  dn'  season,  ajid  make  profit- 
able crops,  and  yet  the  vines  would  considerably  enrich  the  land.  Cowpeas,  mangoes, 
and  other  restorative  crops  would  likewise  give  profitable  food  or  fors^e  crops,  and 
also  enrich  the  land  for  the  regular  rice  crop ;  but  no  other  crop  will  be  found  so  eSecrive 
m  cleaning  the  land  aa  velvet  beans,  and  this  is  a  very  important  matter  in  a  tropical 
country.  Thiscropleavesthelandsoclean,  moist,  and  porous  that  very  little  plowing 
or  other  preparation  is  needed  to  fit  it  for  starting  another  crop. 

Over  100  acres  of  the  Murcia  rice  farm  have  oeen  planted  in  cowpeas  and  velvet 
beans,  with  the  expectation  of  following  with  rice  in  June.  On  land  naturally  as  thin 
and  poor  as  this  a  very  material  increase  in  yield  should  result. 

It  IS  clear,  then,  that  land  may  yield  a  r^ular  crop  eveiy  year  indefinitely,  and,  if 
restorative  crops  (say  velvet  beans)  are  grown  regularly  in  the  off  seasons,  the  land  will 
remain  as  fresn,  as  productive;  and  as  free  from  obnoxious  grasses  as  if  it  were  freshly 
reclaimed  from  the  forest.  Smce  the  restorative  crop  is  a  profitable  food  or  fodder 
crop,  it  will  more  than  pay  for  the  work  of  growiM,  and  keep  up  the  land  fertility 
besides.  This,  then,  is  a  very  much  more  profitable  practice  than  letting  the  land 
grow  up  in  weeds,  grass,  and  forest  for  a  periwl  of  yeare. 

The  plan  commonly  practiced  in  Luzon,  of  growing  one  crop  of  sugar  cane  and  then 
letting  the  land  lie  idle  and  grow  up  in  weeds  and  grass  for  a  year,  could  be  immensely 
improved  upon  by  the  use  of  a  fertilizer  and  growing  one  stubble  or  rattoon  crop  and 
then  running  it  in  velvet  beans  for  a  year.  In  Negros  the  land  is  better  and  a  rattoon 
crop  is  generally  obtained,  but  the  land  is  then  ftdlowed  or  pastured  a  year  or  two. 
In  every  case  where  land  lies  idle,  although  it  materially  improves,  it  is  costly  and 
difficult  to  brii^  it  into  cultivation  again,  while  a  restorative  crop  like  the  velvet  bean 
would  enrich  it  more  and  be  much  cheaper  to  handle. 

It  may  be  asked  if  land  growing  a  nitrogen-gatherii^  crop  each  year  will  not  soon 
become  exhausted  of  phosphoric  acid  and  potash.  It  mpy  be  said,  generally,  that 
land  of  good  natural  fertility,  and  especially  tiie  stiff  clay  and  aliuvial  lands,  it  treated 
annually  to  a  good  dose  of  nch  vegetable  matter,  such  as  a  crop  of  velvet  beans  or  cow- 
peas, will  have  an  abundance  of  phosphoric  acid  and  potash  rendered  soluble  each 
year.  In  fact,  the  velvet-bean  plant  dried  and  analyzed  would  show  over  2  per  cent 
of  potash — as  rich  in  this  ingredient  as  most  commercial  fertilizers.  Two  tons  of  the 
dry  roots,  leaves,  and  stems  of  this  plant  plowed  under  on  an  acre  would  give  80  or  90 
pounds  of  potash  in  almost  as  good  form  for  use  by  future  crops  as  if  applied  as  fertilizer. 


ifi  long  as  restorative  crops  make  laige  yidds,  it  is  proof  enouM  that  other  crops 
loiiowing  will  not  suffer  for  the  want  of  any  of  the  elements.  True  there  are  laree 
sections  of  sandy  land  too  pool  to  yield  large  restorative  crops  unless  fertilized.  On 
such  beans  and  peaee  may  be  given  phosphoric  acid  and  potash  in  suitable  form. 

It  is  not  believed  to  be  at  dl  true,  as  claimed  by  some,  that  all  soils  are  naturally 
well  enough  supplied  with  plant  food  to  yield  maximum  crops  if  only  their  physical 
condition  were  made  good  enough.  Probably  half  of  the  cotton  lands,  and  practi- 
cally all  of  the  early  trucking  lands  of  the  United  States,  would  seem  to  be  rather 
Imge  exceptions  to  prove  such  a  rule.  Direct  applications  of  plant-food  elements 
certainly  pay  handsomely  over  laige  sections  of  countrv,  and  the  soils  giving  best 
results  for  these  applications  would  seem  to  be  physically  more  nearly  perfect  than 
most  other  soils. 
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Animal  mcuiureB  added  t/ 
of  restorative  crops,  or  eree. 
or  horsee  running  on 
in  the  grasaca  eaten  to  produc 
yield  up  its  plant  food.  It  ie  true  that  animals  will  generally  pick  the  tender  blades 
of  grass,  the  young  clovers,  etc.,  that  make  richer  food  and  richer  manure  than  tjie 
average  grassee  and  weeds  that  would  be  likely  to  be  plowed  under.  Animals  eating 
grain,  oilcake,  beans,  pease,  or  other  rich  food  yield  a  richer  and  mote  valuable  manure. 

Where  carabaos  and  pigs  are  kept,  as  they  almost  universally  are  in  the  islands,  in 
deep  mud,  it  would  certainly  never  jiay  to  attempt  to  move  the  majiure  in  this  con- 
dition to  uie  fields.  If  these  animals  could  b«  kept  in  large  pasture  lots,  with  small 
wallowing  places,  they  would  no  doubt  spend  most  of  the  time  grazing  on  dry  land, 
and  most  of  the  manure  would  be  dropped  there  where  it  might  be  plowed  under  from 
time  to  time  and  the  pasture  lot  moved.  So  many  carabaos  are  generally  kept  on  a 
large  farm  that  much  land  might  be  made  fertile  in  this  way.  Horses  and  cattle  may 
be  eept  in  dry  sheds  on  suitable  beddu^,  as  is  done  in  the  States,  and  the  manure 
kept  under  shelter  and  taken  to  the  field  from  time  to  time.  Poultry  manure  is  much 
richer  than  any  other  farm,  manure  available,  and  should  be  carefuUy  saved  and 
applied  to  the  land. 

There  are  few  farms  in  any  country  so  favorably  situated  that  maximum  yields  and 
])roflts  can  continue  without  rotating  the  crops,  buying  concentrated  fertilizer  mate- 
rials, or  doing  both. 

Bat  guanos  are  plentiful  in  some  parts  of  the  islands,  but  their  composition  is  quite 
variable  and  none  seem  to  be  highly  valuable.  It  is  probably  true  that  wet  countries 
seldom  possess  highly  valuable  guano  deposits.  Except  in  the  garrets  of  old  churches, 
occasionally,  these  bird  deposits  are  subject  to  leaching,  at  least  durii^  the  wet  season. 
Where  this  ia  the  case  the  soluble  nitrogen  and  phosphorus  compounds  are  sure  to  be 
lacking.  Guanos  never  have  any  potafli  of  account.  A  few  analyses  so  far  made  by 
the  government  laboratories  of  bat  guanos  follow,  tc^ther  with  those  of  a  few  fertilizers 
and  fertilizer  materials  whose  compositions  have  either  been  determined  here  or  are 
well  known: 
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A  comidele  fertiH^r  (containing  all  the 

2' 

42  80 

An  averagB  complete  lerllliier,  as  sold 

tor  cotton  In  the 

22  00 

The  valuations  assumed,  while  derived  from  actual  selliM  prices  of  tlie  mat«rialB 
in  the  States,  plus  a  liberal  mai^n  for  freight  and  handlii^  here,  do  not  necessarily 
bear  any  fixed  relation  to  what  a  dealer  will  chai^  in  Mamla.  The  prices  will  gen- 
erally be  found  higher  than  those  assumed,  but,  in  time,  as  fertilizers  come  to  be 
dealt  in  on  a  larger  scale,  they  will  be  handled  more  economically  and  sold  on  smaller 
margins. 
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Until  Buch  time  as  the  Philippine  Islanda  shall  have  laws  enacted—  such  as  are 
on  the  statute  books  of  nearly  every  State  in  tke  Union,  compelling  all  people  dealii^ 
in  fertilizers  to  have  them  analyzed  and  sold  on  a  guaranty  of  qutdity— it  will  be 
mudi  Esrfer  for  planters  to  buy  standard  materials  and  mix  them  tnemselvea  tWi  to 
buy  ready-mixed  fertilizers  whose  composition  can  not  be  detected.  Until  fertilizer 
laws  became  general  and  came  to  be  rigidly  enforced,  the  frauds  jiracticed  in  the 
fertilizer  trade  were  enormous.  Of  course,  any  buyer  can  protect  himself  by  having 
fair  samples  of  the  fertilizers  he  buys  analyzed  before  purchasii^. 

It  would  be  well  to  bear  in  mind  that  nitrogen  in  its  different  forms  is  not  equally 
available  for  plants.  As  a  nitrate  it  is  immediately  ready  to  be  absorbed  by  plants- 
Hitrate  of  soda  applied  to  a  giain  or  grass  crop  will  often  show  its  effects  in  two  or 
three  days  in  the  dark-green  color  it  gives  the  foliage  of  the  crop.  As  it  occurs  in 
sulphate  of  ammonia,  cotton-seed  meal,  or  fish  scrap,  it  must  go  through  chemical 
changes  in  the  soil,  have  ita  nitrogen  combined  with  oxygen  of  the  air,  ami  be  clanged 
into  nitrates  before  it  can  feed  the  plants.  These  changes  require  time,  and  hence 
the  latter  materiuls  are  not  as  quick  in  action  as  the  nitrate  of  soda;  but  they  last 
longer;  and  are  often  capable  of  furnishing  nitrogen  to  a  crop  during  its  entire  growth. 
Mitrate  of  soda,  or  any  nitrate  for  that  matter,  is  very  easily  washed  from  me  soil, 
and  hence  should  never  be  applied  in  lai^  quantity  during  the  wet  season.  A 
better  practice  at  alt  times  would  be  to  apply  tnis  very  soluble  ingredient  in  small 
quantities  to  a  growing  crop,  so  that  it  may  be  immediately  used.  Applied  in  this 
way  it  has  often  proved  to  add  such  strength  and  vigor  to  a  crop  that  its  power  of 
gettii^  mineral  food,  phosphoric  acid,  and  potash  from  the  natural  stores  in  the  eoil 
IS  frreatly  increased. 

n  well  be  believed  that,  say,  from  50  to  75  pounds  of  nitrate  of  soda,  caiefully 


and  worn,  bo  as  to  need  nitrogen,  and,  further,  that  the  land  is  cleaned  of  weeds  and 
grass  at  the  time  of  the  application,  so  that  the  cane  can  reap  the  entire  benefit  of 
the  application.  Such  treatment  would  certainly  be  still  more  beneficial  to  a  rattoon 
crop  on  any  but  quite  fresh  and  new  land.  If  large  quantities  of  nitrogen  are  to  be 
used,  most  of  it  should  be  given  in  the  form  of  sulphate  of  ammonia  or  some  aninml 
or  vegetable  source,  so  that  it  may  slowly  become  available  and  not  be  leached  away 
and  wasted. 

One  need  not  be  bo  economical  in  the  use  of  the  minerals,  phosphoric  acid,  and 
potash.    These  form  rather  stable  compounds  in  the  soil  and  do  not  wash  away  easily. 

It  would,  no  doubt,  be  better  in  a  country  like  this,  where  crops  have  a  long  period 
of  growth,  not  to  apply  all  the  chemical  fertilizer  at  one  time,  but  to  use  it  in  smaller 
quantities  and  make  two  or  three  applications.  This  is  often  found  profitable,  even 
where  crops  have  a  short  season  of  growth,  and  where  chances  tor  loss  are  much  less 
than  here, 

rEBTmiZBR   MIXTUKKS,  OK  COMPLBTE   FEBTTLIZBlia. 

A  complete  fertilizer  is  one  containing  all  three  of  the  fertilizer  ingredients.  In 
makii^  mixtures  it  has  been  found  profitable  to  use  a  small  quantity  of  the  readily 
soluble  nitrate  of  soda,  and  a  larger  quantity  of  the  more  slowly  available  nitrogen 
materials  like  sulphate  of  ammonia,  cotton-seed  meal,  dried  blood,  or  tankage.  A 
mixture  that  ought  to  give  good  results  here  would  be  made  up  of  1,300  pounds  of  16 
per  cent  acid  phosphate,  200  pounds  nitrate  of  soda,  350  pounds  sulphate  of  ammonia, 
and  150  pounds  sulphate  of  potash.  These  materials  should  be  thoroughly  mixea 
t<^ether,  and  wouM  make  a  ton  of  complete  fertilizer,  containing  about  10.4  per 
cent  available  phosphoric  acid,  5  per  cent  of  nitrogen,  and  3.75  per  cent  of  potash. 
*  ■"■-*■— e  like  this  would  be  considered  quite  a  high^rade  complete  fertilizer,  and 


800  pounds  per  acre  would  be  considered  a  good  application  for  cane  or  tobacco. 
ofl,2ftlp        ■  ■  -  ■      ■• 


0  pounds  ground  cocoanut-oil  cake,  700  pounds  IS  per  cent  acid 
phosphate,  and  50  pounds  sulphate  of  potash  would  make  a  mixture  nearly  as  good 
as  the  average  fertilizer  sold  for  cotton  m  the  States. 

About  twice  the  amount  of  this  would  be  needed  per  acre  as  of  the  higher  grade 
mixture. 

Only  tobacco,  sugar  cane,  and  a  few  other  crops  that  have  high-money  value  per 
acre  are  given  these  large  applications  of  fertilizer.  Com  would  probably  be  given 
150  to  300  pounds  of  high-grade  fertilizer,  and  cotton  not  that  much.  Pease,  peanuts, 
or  velvet  beans,  would  be  given  about  100  pounds  acid  phosphate  mixed  with  20 
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pouuds  muriate  or  sulphate  ot  potash.  L^er  yields  of  cropa,  proportionately,  are 
alwas^  gotten  from  email  applicationa  of  fertilizers  rather  than  from  laz^  applications. 
The  best  profits  are  usually  obtained  from  moderate  applications,  rather  than  from 
very  email  or  very  large  ones. 

In  makii^  a  mixture  of  fertilizers  (we  will  eay,  lor  sugar  cane),  if  the  land  is  very- 
much  worn,  as  shown  by  a  small  growth  of  crop  inclined  to  be  yellow  in  color,  it  will 
likely  be  best  to  increase  somewmit  the  nitrogen  in  the  mixture.  For  lattoon  cropa 
a  little  more  nitrogen  would  be  needed  than  with  the  first  year's  crop.  If  the  land 
is  veiT  sandy,  a  little  more  potash  will  probably  be  needed:  while,  it  very  stiff,  less 
would  be  indicated.  For  a  crop  on  somewhat  new  land,  or  land  that  has  been  lying 
idle  or  growing  resterativB  crops  bo  that  the  growing  plants  look  green,  vigorous,  ana 
flourishing,  less  nitrc^en  would  be  indicated  as  being  necessary. 

One  can  order  from  the  manufacturers  of  fertilizers  a  mixture  containing,  eay,  10 
per  cent  available  phosphoric  acid,  6  per  cent  nitrogen  (either  or  both  forms  discussed 
above),  and  3  per  cent  of  potash,  or  any  other  combination  desired. 

ContrMy  to  popular  opinion,  soil  analysis  seldom  teaches  exactly  what  is  needed 
to  be  used  in  fertilizers.  It  gives  certiun  indicatbns  to  one  knowing  how  to  interpret 
the  results.  Taken  in  connection  with  such  observations  as  are  mentioned  above,  it 
is  believed  a  fairly  correct  answer  can  be  given  as  to  what  crops  need  in  the  way  of 
fertilizers. 

So  far  very  little  is  known  experimentally  as  to  the  needs  of  these  three  staple  cropa 
of  this  archipela^.  Rice  is  known  to  respond  well  to  the  use  of  restorative  crops  and 
animal  manures  in  China  and  Japan.  Its  splendid  growth  on  new,  fresh  land  would 
plainly  indicate  its  liking  for  nitrc^en.  Just  how  much  the  excessive  amounts  of 
water  required  for  rice  would  complicate  results  in  fertilizing  rice  with  concentrated 
fertilizers  is  not  known  to  the  writer. 

Hemp,  too,  flourishes  remarkably  on  newly-cleared  land  full  of  humus.  In  a  tew 
years,  after  the  excess  of  humus  has  disappeared  from  the  land,  the  plants  become 


a  matter  of  common  observation  that  cocoanut  trees  near  houses  where  they 
have  yard  sweepii^,  poultry  manure,  and  other  fertilizing  substances  bear  many 
more  and  finer  nuts  than  do  those  in  the  main  part  of  a  grove.  J.  Fei^uson,  author 
of  the  Cocoanut  Palm,  says  it  is  well  established  that  the  trees  need  mamly  nitrc^en 
and  phosphoric  acid.  He  claims  that  with  70  trees  per  acre  500  pounds  of  cow  manure 
per  tree,  well  cultivated  into  the  soil  of  mature  trees  have  been  known  to  increase  the 
yield  4200  nuts  per  acre.  Mr.  Ferguson  also  says  that  poonac,  or  cocoanut-oil  cake, 
and  castor  cake  are  fine  fertilizers  for  cocoanut  trees.  The  fact  that  the  cocoanut  is  so 
often  found  crowing  on  sandy  beach  land  would  indicate  that  potash  may  also  be 
scarce  enough  to  be  used  profitably  together  with  the  other  ingredients. 
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A  PBIHEB  ON  THE  CVITIVATIOH  OF  SIJOAB  CANE. 

By  William  S.  Lyon.     1902. 


Sih:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for  publication  as  a 
Farmers'  Bulletin,  the  manuacript  of  a  paper  on  "The  cultivation  of  sugar  cane." 

The  importance  of  the  sugar  industry  to  these  islands  can  hardly  be  overstated.  At 
the  present  time  it  furnishes  all  the  sugar  required  for  domestic  consumption  and  a  sur- 
plus for  export,  which,  in  1900,  amounted  to  143,719,971  pounds,  valued  at  J2,3S7,144, 
and,  with  the  exception  of  hemp,  this  industry  gives  employment  to  more  of  our  rural 
population  than  any  other  branch  of  agriculture.  Diminished  cane  areas,  diminished 
crops,  and  diminished  profits  enloil  suffering  in  the  rural  districta  that  extends  ita 
beyond  the  landed  proprietor  or  owner  of  a  sugar  estate.  Abandoned  cane  fields  and 
idle  mills  throughout  the  archipelago  indicate  a  depression  of  such  magnitude  as  to 
render  it  incumbent  upon  this  Bureau  to  do  everything  in  its  power  to  remedy  Uiese 
conditions. 

The  causes  producing  the  present  depression  in  the  sugar  industry,  other  than  those 
resulting  from  the  prevailing  financial  conditions  and  excessive  rates  ot  interest  on 
mortgace  loans,  are  to  be  found  both  upon  the  farm  and  in  the  mill.  The  present  prac- 
ticee  plainly  indicate  a  lack  of  knowledge  of  certain  fundamental  principles  in  cane 
cultivation,  and  the  purpose  of  this  paper  is  to  place  before  the  cane  grower  in  compact 
form  the  elementary  information  essential  to  tne  success  which  lies  within  his  reach. 
Respectfully, 

William  8.  Lyon, 


Upon  most  modem  estates  the  manufacture  of  sugar  is  carried  on  in  connection  with 
the  growing  of  the  cane,  but  this  isnot  alwaysthe  case,  and  cane  growii^alone  may  be 
profitably  followed  by  those  who  have  no  milling  plant,  but  who  must  deliver  their 
crop  to  the  nearest  crushing  mill."  The  conditions  for  profitable  returns  are  excep- 
tionally favorable  upon  these  Islands;  the  climate  can  not  be  surpassed,  the  cane  sous 
are  unequalled,  there  Li  abundant  water  supply,  the  facilities  for  transportation  by 
water  are  unusually  good,  while  the  difficulties  of  land  transportation  will  be  quickly 
overcome  by  the  successful  planter.  It  must  be  the  aim  of  the  cane  grower  to  produce 
upon  a  given  area  the  maximum  of  both  tonnage  and  quality  in  order  tc *'•- 


greatest  profit.  This  can  only  result  from  a  judicious  selection  ot  land,  both  as  to  loca- 
tion and  soil,  a  careful  selection  of  the  most  productive  varieties  of  cane,  and  the 
highest  class  of  tillage  and  management  of  the  growing  crop. 

"Tbis  is  the  general  practice  in  New  South  Wales,  where  the  numerous  holdings  are, 
as  a  rule,  small  in  area.  The  cane  is  purchased  from  the  planters,  principally  by  the 
Colonial  Sugar  Refining  Company,  whose  various  crushing  mills  and  refineries  are 
fitted  with  machinery  trf  the  most  modem  character. 
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The  essential  feature  for  the  consideration  of  the  grower  who  does  not  design  to  crush 
the  cane  himself  lies  in  the  acceeeibility  of  his  farm  to  a  mil!.  The  meaauro  of  this 
accessibility  will  be  determined  entirely  by  the  cost  of  transportation,  which  will 
depend  on  the  condition  ot  existing  roads;  the  cost  of  construction  of  new  ones,  or  of 
tramways;  or  the  availability  of  waterways  for  more  distant  cairiage.  This  last  in 
these  idaods  is  so  valuable  a  means  of  transportation  that  it  can  be  utilized  for  the 
extention  o(  cane  growing  into  regions  that  otnerwise  could  not  be  made  available. 

Most  modem  sugar  millB  are  now  equipped  with  unloading  facilities,  and  by  the  aid 
of  special  labor-saving  contrivances  effect  the  discharge  of  cars,  carts,  and  Iwat  loads 
of  cane  with  recaarl^ble  ease  and  celerity.  These  are  all  contributory  factors  to 
"accessibility"  and  are,  therefore,  mentioned  in  this  connection. 

The  next  feature  that  commands  attention  in  the  selection  of  a  si^ar-cane  EarmL  is  the 


It  is  also  conceded  by  the  many  authorities  responablG  for  this  contention  that  there 
are  many  requisites  necessary  to  bring  unsuitable  lands  to  a  state  of  productivity; 
and  that,  except  in  r^ons  where  the  needed  supplies  are  cheap  and  plentiful,  it  is 
inexpedient  to  attempt  their  reclamation  to  sugar  growing.  In  the  Philippines  lands 
exceptionally  well  fitted  for  the  growii^  ot  sugar  cane  are  so  abundant  that  there 
seems  to  be  no  valid  reason  for  the  selection  ot  those  that  can  only  be  reclaimed  to  this 
use  by  tedious  and  costly  processes. 

In  determining  the  suitability  of  the  soil  we  have,  as  a  matter  of  first  consideration, 
its  physical  or  mechanical  condition. 


With  a  possible  exception  of  tobacco,  there  is  no  staple  agricvdtural  crop  where  tlie 
physical  condition  of  the  soil  plays  so  importantapart  as  it  does  in  the  growing  of  ai^ar 
cane.  It  is  a  plant  that,  by  virtue  ot  its  great  size  and  rapid  growth,  not  only  draws 
heavily  upon  tne  fertility  oi  tho  soil,  but  its  shallow  root  system  and  restricted  area  tor 
each  plant  demands  that  the  mechanical  condition  of  the  soil  be  such  as  to  facilitate 
in  every  way  the  full  exercise  ot  the  root's  functions.  In  all  regions  and  in  all  sugar- 
producii^  countries,  a  strong,  deep,  ai^ilaceous,  or  slightly  calcareous  soil  has  always 
been  found  best  fitted  to  meet  these  requirements. 

In  the  sandy,  sedimentary,  alluvial  soDs  along  the  sea  coast,  or  in  rich  mountain 
valleys,  heavily  chaiged  with  the  humus  in  which  the  cane  rejoices,  phenomenal 
crops  are  often  taken,  but  for  long-continued  cropping  and  with  a  minimum  of  restora- 
tives the  soils  first  mentioned  are  those  which  have  longest  stood  the  crucial  test  of 

Such  lands  as  these  abound  in  the  archipelago  and  often  extend  for  miles  along  the 
lower  and  easily  cultivated  foothills,  and  these  to-day  offer  more  inviting  fields  of 
operations  \haxi  many  ot  the  apparently  more  alluring  valley  lands  along  the  coast. 

The  land  chosen  must  not  be  less  than  1  foot  in  depth,  but  that  will  be  sufficient, 

Erovided  the  substratum  on  which  it  rests  is  permeable  to  water.  The  perfect  permea- 
ility  ot  the  subsoil  is  a  sine  qua  non  for  the  perfecting  of  the  cane,  for  stagnant  water 
at  the  roots  is  a  more  dangerous  menace  to  success  than  long-continued  drought.  It  is 
this  peculiarity  that  clearly  diSerentiates  valley  lands  suited  to  cane  growing  from 
those  adapted  to  rice,  an  aquatic  grass,  whose  roots  thrive  in  the  same  soil  as  the  cane, 
but  which  must  be  underlaid  by  an  impervious  subsoil  that  will  retain  water  through- 
out the  growing  season. 

Nevertheless,  the  planter  need  not  be  discouraged  who  finds  his  shallow  top  soil 
underlaid  by  a  formidable  bed  of  clay.  In  most  cases  it  will  be  found  full  of  stones, 
bits  of  tufa  of  volcanic  scoria,  and,  unless  it  lies  perfectly  level  with  tho  water  table 
dose  to  the  surface,  is  at  times  susceptible  to  the  free  and  rapid  percolation  of  water. 

It  is  suggested  to  the  prospective  cane  planter  who  is  uniamiliar  with  the  physical 
character  ot  the  subsoil  that  he  dike  a  small  experimental  plot  ot  land,  malting  hk 
dikes  as  nearly  waterproof  as  possible,  and  then  ooserve  the  behavior  ot  the  land  sub- 
sequent to  one  or  two  torrential  rains,  noting  the  tardiness  or  rapidity  with  which 
the  water  disappears.  If,  after  a  2-inch  rainfall  upon  soil  previously  wetted  through, 
the  water  remains  standing  tor  more  than  two  or  three  hours,  a  complete  and  compre- 
hensive system  oi  drainage  is  essential  before  putting  such  lands  into  cane. 
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Fertile  eoilfl  can  nearly  always  be  assurpd  in  what  are  known  as  "vii^in  aoils,"  and 
such  are  at  present  in  almost  unlimited  quantities  in  these  islands.    It  may  aeera 

Saradosical  t*  say  that  on  a.  narrow  sea  zone,  densely  peopled  by  a  race  who  have 
een  engaged  in  agriculture  for  generations,  virgin  lands  are  more  abundant  than  in 
what  we  call  a  new  country  within  temperate  latitudes.  Strictly  speaking,  such 
is  not  the  fact,  but  within  the  Tropica,  umd  that  has  once  been  cultivated  and  then 
allowed  to  lapse,  so  quickly  reverts  to  its  primitive  condition  that  in  a  very  iew  years 
it  eSecta  what  would  require  a  generation  to  accomplish  in  a  northern  climate  and  to 
all  practical  intents  becomes  once  more  vizKin  land.  Such  lands  are  more  valuable 
in  some  respects  than  the  undisturbed  soil  of  the  primeval  forests.  Their  reclamation 
to  cultivation  is  more  cheaply  effected,  while  the  rapidity  with  which  the  processes 
of  growth  and  decay  progresa  in  the  Tropics,  are aasutance  or  a  liberal  supply  of  the 
humus,  the  one  fertilizii^  agent  of  all  others  most  vital  to  the  highest  perfection  ol 
the  sugar  cane. 

In  some  tropical  forest  regions  the  remains  of  decaying  v^etation  are  so  great  that 
they  are  sometimes  present  to  an  almost  injurious  exccEs. 

On  such  soils,  as  also  occasionally  upon  truly  vimin  sedimentary  river  bottoms, 
the  cane  develops  to  a  size  and  with  a  luxuriance  that  is  phenomenal;  yet  in  this 
abnormally  excited  growth  it  frequently  becomes  gorged  with  unaasimilated  alkaline 
salts  prejudicial  to  si^ar-makii^,  dithcult  to  eliminate,  and  depreciative  of  the  market 
value  of  the  cane. 

But  the  quasi  virgin  land  that  has  only  the  accumulated  vegetable  detritus  of  a  few 
years  otters  a  happy  medium  tor  the  growth  of  a  strong,  vigorous  cane,  rich  in  the 
precious  saccharme  matter  that  crystalizes  freelv  and  that  always  commands  the 
li^hest  price  in  the  sugar  mills  of  the  world.  Under  the  question  of  soil  fertility  it  is 
pertinent  to  inquire  if  some  practical  suggestion  can  not  be  made  whereby  the  equili- 
brium ot  the  humus  in  the  soil  in  relation  to  its  mineral  elements  may  be  constantly 
maintained. 

A  piece  of  land  by  the  irrefutable  Itcic  ot  good  money  returns  may  have  demon- 
started  its  superiority  for  growing  cane;  it  may  teem  with  the  elements  of  soil  fertility, 
yet  in  a  iew  years  the  humus  is  depleted  and  the  cane  and  its  value  rapidly  begin  to 
deteriorate.  There  can  be  no  middle  course — the  ojthauatcd  humus  supply  must  in 
some  way  be  restored. 

Humus,  as  wo  know,  serves  ft  two-fold  purpose — one,  purely  mechanical  in 


effects,  rendering  stiff  soils  pervious  to  the  aeration  and  moisture,  without  which 
perfect  root  action  can  not  be  maintained;  the  other,  the  added  fertility  which  it 
supplies.  It  is  rich  in  available  nitrogen,  without  which,  and  not  withstandii^  a 
surfeit  of  other  fertilizing  agents  in  the  soil,  there  can  be  no  successful  issue  to  a  cane 
crop. 

The  two  materials  known  to  common  ^^ricultural  uses  that  moat  nearly  approxi- 
mate humus  in  their  action  are  stable  or  bam  manures  and  cotton-seed  meal.  Both 
those  substances  are  not  only  rich  in  nitrt^en,  but  both,  while  undei^ii^  decompo- 
sition in  the  soil,  exert  mechanical  influence  analogous  to  that  of  humus. 

In  countries  where  cotton  is  grown  and  farm  stock  housed  or  corralled  one  or  both 
of  these  invaluable  (^nta  are  easily  obtained,  and  no  difficulty  is  experienced  in  ^w- 
ing  a  succession  of  cajie  crops  and  in  prcsorvii^  continuously  normal  soil  conditions. 
In  these  islands  we  are  practically  excluded  from  the  consideration  ot  either,  for 
cotton  is  not  produced  in  commerckl  quantities  and,  outside  of  a  tew  laige  cities,  the 
stall  feeding  of  farm  animals  is  unknown,  and  consequently  the  use  of  barnyard 
manures  is  out  of  the  question.  In  this  extremity  there  is  no  alternative  for  the  cane 
grower  but  to  lay  down  his  cane  fields  every  third  year  to,  say,  cowpeas,  vetches,  or 
some  leguminous  crop  that  will  compensate  tor  the  more  direct  fertdizers  that  he  is 
unable  to  procure.  As  a  result,  one-third  of  his  sugar  fields  will  be  annually  unpro- 
ductive of  sugar.  Nevertheless  there  is  little  doubt  that  eventually  the  farmer  will 
be  enriched  by  the  operation.  These  renovating  crops  can  first  of  all  be  partly  cut 
and  cured  for  tarag^,  and  will  afford  assured  maintenance  tor  the  stock  that  is  an  indis- 
pensable condition  to  the  profitable  working  of  the  farm.  Stock  so  ted,  it  not  immune, 
will  at  least  be  tar  less  susceptible  to  epidemic  diseases  than  those  allowed  to  roam  at 
laige  over  pastures  where  the  herds  have  previously  been  decimated  by  disease. 

In  addition,  the  yard  ieeding  of  his  cattle  will  necessarily  result  in  the  accumula- 
tion of  manures  that  if  properly  protected  from  leaching  oy  rains  will  place  at  his 
command  one  of  the  best  means  tor  maintaining  continued  productivity.  In  the 
end,  after  the  saving  of  the  forage,  there  still  remains  the  stubble,  which,  when  plowed 
under,  acts  as  humus,  while  the  deep-rooting  legumes  have  not  only  subsoiled  his 
land,  hut  have  stored  up  while  he  slept  an  EHjundant  supply  of  the  nitrogen  in  the 
cheapest  available  way. 
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A  practice  in  some  places  in  tha  islands  is  for  planters  to  "rest"  their  cane  lands 
every  alternate  year.  Sucli  rests,  it  may  be  remarked,  are  quite  as  "tiring"  to  the 
land  as  its  continuous  production  of  cane.  The  rest  does  not  last  long  enough  to  restore 
the  growth  that  would  in  time  renew  it,  nor  is  it  even  tallow  plowed,  which  would  at 
least  greatly  improve  its  mechanical  condition.  The  "rest"  is  simply  idleness,  pro- 
ductive of  ill  rather  than  benefit. 

PREPABATtON    OP  THE   SOIL. 

If  the  land  is  what  we  now  understand  to  be  vit^n  soil  the  hrush  and  timber  will  bo 
cut  closely  to  the  ground,  oany  wood  required  for  fuel  removed,  and  the  remaining 
tops  and  branches,  when  dry  enough^  gathered  in  small  heaps  and  burned.  Large 
fires  are  to  be  avoided,  as  the  smoldenn^  embers  are  apt  to  ignite  and  burn  out  much 
of  the  precious  humus  in  the  soil.  It  is  on  this  account  maintained  that  all  trash 
should  De  removed  and  burned  outside  the  plantation  limits.  Nevertheless,  if  the 
fires  are  kept  small  in  size,  the  loss  from  this  source  will  be  inconsiderable  and  hardly 
great  enough  to  compensate  for  the  extra  cost  of  handling  or  for  the  potassic  salts  lost 
by  the  removal  of  the  brush  from  the  ground ;  but,  most  imporlant  of  all,  the  scattering 
and  burning  of  the  brush  not  only  kills  and  facilitates  the  subsequent  removal  of  the 
stumps,  but  helps  to  destroy  the  lur/m  of  pernicious  insects  that  aoound  in  most  forest 

The  grubbing  of  the  stumps  can  not  be  profitably  undertaken  till  the  rains  have 
thoroughly  wet  down  the  soil,  and  then  small  roots  are  easily  taken  out  with  a  grub  hoe, 
while  raiger  ones  that  are  well  charred  may  be  easDy  removed  by  carabao. 

It  is  only  the  lai^est  stumps  that  should  be  left  to  decay.  This  process  is  so  rapid 
in  this  climate  that  their  early  extirpation  is  an  easy  matter.  Unless  of  extraordinary 
density  of  .foliage  a  few  standing  forest  trees  are  seldom  detrimental  to  field  crops. 
To  this  the  sugar  cane  is  a  notable  exception.  It  rejoices  in  full,  free,  and  unbroken 
sunlight  at  every  stage  of  growth,  and  the  greater  its  intensity  and  long  continuance 
the  greater  the  assurance  of  a  good  yield  of  sugar. 


.     .  e  planter  on  these  islands  must  contend.    The  lack  of  animals  and 

implements  adequate  to  open  up  and  aerate  the  soil  for  all  the  depth  to  which  it  may 
be  traversed  by  the  cane  roots  is  indispensable  to  success,  and  further  on  the  only 
solution  of  this  problem  that  now  seems  feasible  will  be  presented.  Where  the  initial 
preparation  of  the  soil  has  been  thorough  there  is  little  subsequent  occasion  for  the  use 
of  implements  of  heavy  draft.  A  few  years  ago  the  deep  subsoil  plow  and  the  turning 
of  the  land  for  a  foot  or  14  inches  was  considered  essential.  Now  the  investieations 
of  chemistry  have  demonstrated  that  the  available,  i.  e.,  the  readily  assimilated  plant 
food,  is  that  which  lies  close  to  the  surface,  and  that  the  deep  burying  of  this  surface 
soil  and  its  replacement  with  elements  not  yet  sufficiently  disoiganized  to  serve  as 
plant  food  contained  in  the  under  soil  is  wasteful  of  both  enei^  and  material.  As 
now  understood  deep  plowing  serves  only  a  mechanical  purpose  and  no  more  than  to 
guarantee  porosity  and  a  free  aeration  of  the  underlying  beds. 

The  subsoil  plow  has  therefore  been  generally  consigned  to  the  things  of  the  past 
{except  for  uses  not  pertinent  to  this  subject)  and  it  is  regrettable  to  have  to  recom- 
mend its  resurrection  for  some  existing  conditions  in  this  archipelago.  These  condi- 
tions are  mainly  found  upon  the  clay  cane  lands,  where  for  many  years  the  soil  has  been 
lightly  skimmed  with  a  small  plow  for  a  depth  of  2  or  3  inches,  and  at  this  depth  the 
soil  is  crusted  with  a  polished,  impermeable  floor,  which  is  the  reveree  of  what  is 
desired  and  which  must  be  broken  up  and  pulverized  if  these  lands  are  to  be  made 
remunerative.  That  they  bear  unprofitable  crops  is  no  cause  for  suiprise.  The  real 
cause  of  surprise  is  that  they  produce  even  half  a  crop  of  cane,  and  that  they  still  do 
this  speaks  volumes  for  the  wonderful  adaptability  of  the  climate  and  the  remarkable 
fertility  of  the  land  itself.  On  such  lands  as  these  there  seems  no  escape  from  the 
operation  of  the  subsoiler,  as  no  other  implement  will  quite  penetrate  and  open  up 
this  artificial  hardpan.  Upon  virein  land  any  good  deep-breaMne;  plow  will  answer, 
although  the  modem  disk  plows  that  turn  a  furrow  of  any  desired  depth  are  preferred. 

a  The  writer  has  lately  observed  some  interesting  experiments  in  clearing,  where  the 
brush  was  topped  at3  to  4  feet  from  the  ground.  The  supposition  is  that,  in  the  process 
of  grubbing,  the  standing  butts  can  be  used  as  levers  for  the  expeditious  and  easy 
eradication  of  the  stumps. 
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In  this  plow  tJie  rotating  disk,  instead  of  eliding  along  the  furrow,  leaving  a  compact 
bottom,  releases  the  farmer  forever  from  the  perplexing  question  of  futiire  subsoilings. 
Thia  disk  plow,  and  the  double-mold b«ird  plow  for  the  economicai  building  up  of 
beds  and  opening  out  drains  are  the  only  heavy  draft  implements  required  for  the 
cultivation  of  cane.  All  subsequent  tillage  is  prosecuted  with  light-draft  disk  har- 
rows and  cultivators  of  easy  manipulation  and  should  properly  be  considered  under 
the  head  of  "crop  cultivation"  rather  than  that  of  soil  preparation.  In  stiff  soils  the 
disk  plow  can  not  be  used  with  less  than  3  good  American  horses  or  mules,  and  it 
is  doubtful  if  it  could  be  well  operated  in  such  lands  with  fewer  than  6  carabaos.  At 
this  time,  when  the  sugar  distncts  of  the  islands  have  been  ^most  depleted  of  their 
live  stock,  it  seems  inopportune  to  recommend  the  doubling  up  of  draft  animals  by 
the  use  of  heavy  machinery.  Still,  it  should  be  remembered  tnat  these  plows  throw 
afurrowsliceof  20  to24  inches  and  will  readily  and  properly  prepare  4  to  5  acres  in  a 
day,  which  is  more  than  6  carabaos  will  imperfectly  accomplish  in  the  same  time  with 
the  small  plow  now  in  general  use. 

The  question  of  the  application  of  these  useful  implements  to  the  preparation  of 
cane  lands,  therefore,  resolves  itself  into  a  question  of  motive  power,  and  to  the  judg- 
ment of  the  farmer,  who  must  decide  if  a  poesibly  smaller  acrei^  placed  in  a  perfected 
condition  does  not  offer  greater  inducements  than  a  la^r  acreage  Uly  prepared  and 
fraught  with  prospects  of  crop  failure. 

Under  the  existing  live  stock  conditions,  no  other  suggestion  can  be  made  at  this 
timethanthatgivenaboveof  doublinguptheavailablotarm  animalsuntUtherequired 
motive  power  is  secured,  and  it  is  recommended  with  the  assurance  that  the  farmer's 
gains  from  a  smaller,  well-handled  acrea^o  will  more  than  compensate  for  the  loss  of 
acreage  that  this  concentration  of  power  miplies. 

In  preparing  valley  land  for  planting,  some  provision  must  be  made  for  times  of  food 
that  does  not  apply  to  uplands.  After  the  first  heavy  plowing  the  land  is  fo  be  fined 
down  with  a  good  harrowing.  If  the  soil  is  of  free,  open  texture  and  handled  at  the 
time  when  still  moist  but  not  sticky,  the  common  fonn  of  sectional  harrow  will  do  good 
work.  If  inclined  to  be  cloddy  the  disk  harrow  wiU  reduce  the  soil  to  the  best  condi- 
tion of  any  tool  in  common  use.  The  land  is  then  to  be  laid  off  in  5-foot  beds,  the 
middles  between  them  being  opened  up  with  a  double-moldboard  plow.  In  valley 
lands  that  have  been  kept  in  the  beet  condition,  it  is  here  that  the  only  occasion  should 
arise  for  the  use  of  the  subsoil  plow  for  the  purpose  of  deeply  opening  up  these  middles, 
which  will  serve  the  double  purpose  of  drainage  and  of  supplying  soil  for  the  elevation 
of  the  beds.  Thedepthorehallowaeesof  these  furrows  willbe  governed  by  the  suscep- 
tibility of  the  land  to  overflow. 

In  many  tropical  regions,  and  in  most  of  the  Philippines,  the  cafie  beds  are  only 
made  SJ  to  4  feet  apart,  but  where  the  highest  skill  is  exercised  and  upon  good  soils 
the  5-foot  planting  should  yield  a  tonnage  equally  large  and  at  agreat  saving  or  expense 
in  both  labor  and  seed  cane. 


selection  for  a  few  years,  and  the  reservation  of  a  portion  of  the  plantation  for  nursery 
purposes,  will  enable  the  planter  to  maintain  his  seed  cane  at  a  high  standard  of  excel- 
The  varieties  used  here  seem  to  be  confined  to  the  green  and  yellow  sorts,  of 


probable  Javanese  origin.  These  canes,  though  rich  in  sucrose,  are  eenerally  small 
and  insufficient  in  tonnage  yield  per  acre.  Further,  and  whenever  there  is  a  steady 
decrease  in  size  front  lack  of  proper  cultural  methods,  the  deterioration  is  accompanied 
with  a  relatively  greator  increase  of  fiber  that,  in  its  turn,  represents  another  loss  at 
the  mill.  The  many  useful  striped,  rose,  and  purple  canes,  that  have  contributed  to 
brir^  Hawaii  to  the  front  as  the  most  prolific  and  profitable  sugar  region  in  the  world, 
have  not,  so  far  as  can  be  ascertained,  been  planted  in  these  islands." 

Exhaustive  tests  have  definitely  established  the  fact  tliat  the  upper  two  or  three 
feet  of  the  cane — the  part  least  valuable  at  the  mills — is  well  suitea  to  seed  purposes, 
and  that  no  sugar  deterioration  has  occurred  from  its  long-continued  use.  These  tops 
can  be  all  used,  except  the  extreme  tips,  which  are  sometimes  inclined  to  "arrow." 

"Through  the  commendable  enterprise  of  Capt.  G,  P,  Ahem,  Chief  of  the  Forestry 
Bureau,  an  importation  of  these  Hawaiian  canes  was  recently  made  to  this  country, 
and  efforts  will  be  made,  by  their  rapid  propagation  and  further  introductions,  to 
effect  future  distributions  of  the  same  to  phmters.  F.  L.  3. 
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As  soon  as  the  ground  is  prepared  a  shallow  furrow  or  trench  ie  opened  down  the 
center  of  the  bed  with  a  double-moldboard  plow  and  the  cane  laid  down  in  the  trench, 
the  end  of  one  piece  touching  the  next  throughout  the  whole  row.  It  is  the  cu.ttom, 
here  and  in  Hawaii,  to  cut  the  cane  into  single  nodea  a  tew  inches  long  and  drop  them 
at  close  intervals  in  the  furrow.  Such  a  practice  undoubtedly  assures  a  stand  from 
every  joint;  but  if  the  land  has  beenbrought  toaflne  condition  of  tilth  and  the  whole 
of  the  cane  is  in  intimate  contact  with  the  eo0,  every  joint  in  the  piece  should  break 
into  bud.     It  will  also  be  seen  that  the  process  ia  more  expeditious  and  labor  saving. 

Previous  to  planting  the  seed  cane  should  be  soaked  for  two  hours  in  lime  water  of 
the  strength  of  2  pounds  of  slaked  lime  to  1  gallon  of  water.  This  is  recommended  for 
thedeatructionoi  the  eggs  of  pernicious  insects;  but  in  everv  instance  a  rigid  scrutiny 
of  tho  seed  cane  shoula  always  be  made,  and  any  piece  that  has  been  attacked  by 
borers  should  be  rejected.  As  a  remedial  measure  I  would  place  more  faith  in  a 
soaking  of  the  cane  in  well-diluted  carbolic  acid;  but,  in  view  of  the  fact  that  the 
lime  dressii^  furnishes  at  once  to  the  young  plant  an  always-to-be-desired  and 
necessary  element  of  fertility,  this  time-honored  custom  of  all  countries  may  be 
generally  adopted. 

In  this  country  the  trench  for  planting  may  be  shallow  and  the  soil  covered  back 
with  a  light  plow  or  disk  harrow.  Where  irrigation  is  not  to  follow,  or  where  rainfall 
ia  so  great  that  the  water-carrying  capacity  of  the  middles  is  apt  to  bo  overtaxed,  all 
subsequent  plowing  or  tllla^  should  be  toward  tlie  cane  row,  with  the  end  in  view  of 
luving  it  always  above  water. 


The  cane  when  planted,  if  followed  by  good  ri 
sprout  within  a  weelt  of  the  time  it  ia  wettwl  dow  , 
gressive  farmer  has  recourse  to  the  so-called  mineral  fertilizers  for  the  increase  of  crop 
and  the  maintenance  of  soil  equilibrium.  Aside  from  the  humus  and  the  means  of 
providing  for  it  that  has  already  been  discussed,  there  are  two  eesential  ingredients  of 
soil  fertifitj'  that  exist  in  all  ricn  lands,  but  upon  which  the  siwar  cane  makes  extraor- 
dinary drains,  and  the  ajiplication  of  tbese  in  the  most  available  forms  not  only  meets 
with  an  assured  response  in  a  marked  increaaeof  crop,  butisaguaranty  of  a  continued 
state  of  soil  fertility  that  leavea  the  farm  capital  always  unimpaired.    These  ingre- 


dients are  phosphoric  acid  and  potash,  and  there  are  apparently  no  insuperable  obsta- 
cles in  the  way  of  obtain!]^  either.    The  former  is  probably  to  be  had  from  the  mati 
deposits  of  bat  guano  that  exist  in  the  archipelago,  and  wnerever  iJiese  deposits  ai 


found  in  caves  or  have  been  protected  from  rain  they  are  almost  certain  to  be  rich  in 
this  valuable  element.  If  the  planter  is  remote  from  any  such  source  or  from  any 
known  j>hosphate  deposits,  there  seems  to  be  no  alternative  than  its  purchase  and 
importation  from  the  Sandwich  Islands  or  the  United  States. 

These  salts  are  more  useful  in  the  form  of  acid  phosphates,  and  are  commercially 
known  as  "superphosphates"  and  carry  from  10  to  20  per  cent  of  soluble  phosphoric 
acid,  and  their  cost  ia  always  based  wholly  uiwn  the  percentage  of  the  acid  they  carry. 

n  with  the  cane 

^_ -., ,  - ',  there  has  been 

returned  a  considerable  supply  of  this  element,  but  the  indications  are  that  most  of  the 
sugar  lands  of  the  islands  are  already  rich  in  potash.  Without  recourse  to  a  chemical 
analj^is  there  is  a  simple,  practical  test  whereby  the  farmer  can  determine  this  ques- 
tion tor  himself.  Let  him  select  two  or  threeormore  small  plats  typical  of  as  many 
different  soils  as  the  farm  shows  and  lay  them  down  for  two  or  three  years  to  dilTerent 
kinds  of  lucerns  and  clovera,  giving  them  no  manuring  whatsoever.  If  the  growth 
from  these  plats  is  luxuriant,  and  they  only  suffer  from  causes  directly  attributable  to 
long-continued  drought,  he  may  reasonably  conclude  that  his  land  is  provided  with 
enough  potash  to  meet  all  the  requirements  of  cane  growing  for  many  years. 

In  the  use  of  acid  phosphates  or  of  bat  guano  there  ia  a  process  that  is  both  effective 
and  econonucttl  for  its  application.  It  may  be  scattered  lightly  in  the  furrow  at  the 
time  of  cane  planting;  or,  ititiausedintheformotbatguano,  and  where  it  is  probably 
in  combination  with  valuable  nitrates,  a  furrow  may  be  opened  close  f«  the  cane,  and 
tlie  fertilizer  scattered  lightly  and  evenly  along  both  furrow  and  furrow  slice,  and  then 
all  harroweddownamoothly  with  a  disk  narrow.  There  are  drills  now  in  common  use 
that  arc  adjusted  to  deliver  commercial  fertilizere  directly  where  required  and  in 
precise  quantities,  but  careful  hand  sowing  can  be  made  equally  effective. 

It  should  be  remembered  in  the  application  of  manures  of  this  class  tliat  they  are 
exceedingly  soluble,  and  the  greatest  benefit  from  their  use  occurs  at  the  time  when 
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light  showers  are  prevalent.  If  applied  at  the  time  when  the  heaviest  and  long- 
continued  rains  are  anticipated,  a  very  large  proportion  of  the  valuable  elements  wfll 
be  leached  out  of  the  land  and  carried  away  in  the  middles  and  drains.  For  liereHt, 
all  the  subsequent  cultivation  lo  be  given  until  the  rows  are  crowded  with  Buckera, 
and  the  cane  ready  to  lay  by  and  ripen,  is  a  constant  but  superficial  stirring  of  the 
surface  with  either  hoe  or  cultivator. 

After  every  rain,  or  ho  soon  thereafter  as  the  soil  will  admit  of  working,  this  cultiva- 
tion should  never  cease.  It  is  the  keynote  of  the  euccessful  issue  of  liiG  crop,  and  ail 
the  careful  soil  preparation  and  soil  amendments  that  have  been  bestowed  in  previous 
months  are  largely  nullified  if  a  hard,  compact  crust  is  permitted  to  form  and  remain 
upon  the  surface.  When  the  rows  are  completely  crowded  with  cane  and  the  ground 
well  shaded,  this  eur&ce  induration  will  no  longer  occur,  and  the  planter  can  await  the 
ripening  of  his  crop  with  the  assurance  that  every  liour  of  toil  expended  upon  cultiva- 
tion will  be  many  times  roi)aid. 


When  the  cane  is  ripe,  and  this  is  easily  determined  by  the  cessation  of  growth  and 
a  general  deepenii^  in  color,  it  is  ready  for  harvesting.  It  diould  be  cut  very  close, 
or  even  with  the  ground  in  this  climate,  and  the  tops  and  leaves  trimmed  off,  when  it 
is  ready  for  delivery  to  the  mill.  The  tops  are  thengatlieTed  and  buried  in  trenches 
of  moderately  dry  soil  until  required  for  planting.  TTie  leaves  and  trash  are  gathered 
and  burned  or  else  covered  deeply  in  a  furrow  made  by  a  double-mold  board  plow 
and  allowed  to  decay.  Both  processes  have  stroi^  Advocates  among  expert  sugar 
growers,  but  the  process  to  be  most  commended  will  depend  on  circumstances.  If 
there  be  the  slightest  evidence  of  fungus  growth  or  the  presence  indicated  of  any  sai>- 
sucking  or  cane-boring  insect  whatsoever,  there  is  no  option.  Every  veettae  of  refuse 
should  be  burned.  If  sue!  is  not  the  case  and  there  is,  on  the  other  hana,  difficulty 
in  obfainir^  stable  manures  or  other  humus-making  ingredients,  burying  the  trash  will 
go  a  long  way  toward  the  maintenance  of  soil  fertility,  and  is  the  best  solution  of  the 
question  of  its  disposition. 


At  one  time  three-fourths  of  all  the  cane  grown  on  these  islands  was  from  stubble 
crops.  Now,  by  long-continued  depletion  of  the  land  in  many  districts  it  has  become 
necessary  to  lay  down  the  land  to  new  seed  cane  every  year;  and  this  system,  despite 
its  wastefulness,  seems  to  be  the  only  one  that  affords  planters  any  assurance  of  even  a 
half  crop. 

Where  the  lands  are  not  hopelessly  exhausted  or  facilities  are  at  hand  for  their 
renovation,  there  is  no  excuse  for  this  wasteful  policy;  and  vii^in  land,  or  land  that  is 
maintained  in  rotation,  should  be  profitably  handled  for  the  second  or  even  a  third 
year.  The  rational  method  of  treatiiK  the  plantation  destined  to  be  carried  over  a 
second  season  as  stubble  cane  would  be  as  follows:  In  the  process  of  harvesting  the 
soil  will  be  more  or  leea  compacted  by  the  trampling  of  the  cane  cutters,  by  the  cleaners, 
and  by  the  carabao  used  in  hauling  ai^y  the  crop.  A  thorough  and  deep  plowing  is 
theiefore  once  more  necessary,  and  to  this  must  be  added  a  complete  forking  over  of 
the  land  in  the  stubble  row  itself.  This  may  be  effected  by  hand,  although  mere  is  a 
machine  now  in  common  use,  known  as  a  "'stubble  digger,"  which  has  a  revolving, 
cultivator-toothed  attachment  that  works  up  the  soil  effectively  and  with  remarkable 

Seed  directly  in  the  row,  and,  with  a  little  care,  rarely  tears  out  a  stubble  root.  From 
is  point  on  the  manurial  treatment  and  cultivation  of  a  stubble  crop  is  a  practical 
repetition  of  that  given  to  the  seed-cane  crop.  This,  in  fact,  would  l>e  the  outline 
indicated  for  continuous  succession  of  crops  were  it  not  for  the  difficulties  that  confront 
the  Philippine  planter  in  the  procurement  of  complete  fertilizers  and  which  impera- 
tively call  for  a  crop  rotation  every  third  year  if  he  would  preserve  the  maximum 
Bu^  yield  for  an  indefinite  time. 

There  is  no  reason  why  the  third  or  rotation  year  should  be  operated  at  a  loss  or  be 
given  up  wholly  to  soil  recuperation.  The  method  practiced  in  Mauritius,  Beunion, 
and  most  of  the  French  colonies  would  doubtless  he  successful  and  profitable  here. 
The  third  year  the  same  stublile  is  grubbed  out,  the  land  laid  down  as  usuai,  and 
planted  to  corn.  When  this  has  made  fair  growth  and  b^ins  to  "tassel"  out,  the 
ground  is  sown  broadcast  to  vetches,  cowpeas,  or  some  other  quick  leguminous  soiling 
crop.  A  fair  to  good  crop  of  com  is  usually  secured,  and  the  leguminous  forage  is  pas- 
tured down  till  the  season  comes  for  plowing  it  under  and  reseeding  the  land  to  cane. 
This  pasturing  can  only  be  done  without  injury  durii^  the  dry  season,  and  the  farmer 
who  turns  carabao  in  to  pasture  in  wet  cane  lands  is  inflicting  incalculable  mischief 
that  will  take  years  of  reparative  treatment  to 
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There  are  two  subjecta  pertmcnt  to  the  matter  under  conBideration  that  will  be  made 
the  subject  of  future  bulletine  and  that  can  only  be  briefly  touched  upon  in  this  paper. 
They  are  drainage  and  irrigation.  The  tonner  is  indispensable  to  attaining  a  maxi- 
mum of  suncesa  upon  the  littoral  lowlands  of  these  islanda,  and  ultimately  a  compre- 
hensive system  of  drains  will  control  every  well-equipped  and  well-mantled  planta- 
tion in  the  archipolago.  The  evil  eftecfa  of  stagnant  water  have  been  already  pointed 
out,  and  the  indispensable  necessity  of  deep,T)road,  middle  ditches  and  laterals,  for 
the  rapid  diversion  of  storm  waters,  has  been  insisted  on  elsewhere.  These  mfddles 
and  laterals,  however,  are  but  makeshifts  offered  for  the  immediate  amelioration  of 
wftter-l^^ed  cane  fields  until  they  can  be  otherwise  properly  reclaimed .  Open  drains, 
to  be  efficacious,  must  be  constantly  kept  clean  ana  in  repair.  This  entails  constant 
labor  and  a  very  considerable  and  unnecessary  sacrifice  ol  land.  Stone-filled  drains 
made  of  broken  stone  of  ffladuated  sizes  are  expensive,  and  in  time  are  apt  to  become 
cl<^ged  with  fine  silt.  Tile  drains  will  be  the  final  recourse,  and  the  excellence  and 
abundance  of  the  clay  and  the  skill  shown  by  the  riIij>inos  in  its  manipulation  are 
additional  reasons  for  advocating  their  use.  'Hie  financial  condition  of  the  planters  at 
this  time  justifies  a  recourse  to  the  expedients  previously  mentioned,  and  tne  hope  is 
expressed  tliat  the  profits  arisii^  from  a  better  scheme  of  cane  growing  may  eventually 
enaCle  them  to  place  their  fidds  in  the  h^hesj  and  most  profitable  condition. 

It  is  well  known  that  a  perfect  system  of  tile  drainage  is  almost  a  guaranty  against 
the  evil  effects  of  drought.  To^  those  who  lack  full  comprehension  of  the  subject,  it 
appears  paradoxical  that  a  system  primarily  designed  to  dispose  of  surplus  water  in 
the  soil  will,  at  the  same  time,  act  ^^  ^n  agent  for  its  restoration.  Sucn  is  tlie  case, 
however,  and  on  the  principle  that  nature  abhors  a  vacuum  there  can  be  no  evapora- 
tion of  ijie  surface  waters  without  a  supply  constantly  heii^  drawn  from  below  to 
replace  it.  Further,  this,  like  all  water  tmit  is  in  motion,  is  pure,  sanitary,  and  drawn 
upward  through  the  cane  roola  in  just  such  quantities  as  they  can  appropriate  with  the 
gr«itest  benefit,  and  in  dry  seasons,  unless  in  excess,  never  flows  to  waste  in  the  drains. 
It  ia,  in  snort,  the  auxiliary  to  the  planter  in  the  valley  that  irrigation  is  to  the  cane 
grower  f>n  the  uplands. 

The  uplands  promise  to  be  of  long-enduring  value,  and,  ultimately,  more  profitable 
than  the  valleys.  The  abundant  water  supply  that  prevails  in  all  the  districts  where 
sugar  is  now  grown   is  available  for  the  reclamation  of  immense  areas  to  this  pur- 

Kse.  Here  the  planter  has  pMitive  and  complete  control  of  the  situation.  He  is  tree 
im  the  ever-recurring  possibility  in  tropic^  countries  'of  disastrous  flood  or  inunda- 
tion, while  the  danger  of  ]>rotracted  drought  need  not  be  considered  as  an  element  of 
crop  failure.  His  control,  in  short,  is  so  perfect  that  he  can  apply  moisture  at  the  times 
when  it  is  most  beneficial  and  withhold  it  completely  as  his  cropapproaches  maturity, 
when  continued  rain  or  moisture  would  increase  the  sap  in  the  cane,  at  the  sacrifice 
and  loss  of  the  sucrose  he  has  patiently  striven  to  elaborate. 

Lai^e  areas  of  these  uplands  are  frequently  quite  level,  or  with  a  gentle  slope  toward 
the  sea,  and  consequently  presMit  ideal  (Conditions  for  the  ready  distribution  of  irri- 
gating wators.  Some  of  the  most  valuable  lands  are,  however,  more  or  less  undulating, 
and  although  susceptible  to  irrigation,  the  successful  manipulation  of  the  water  requires 
attention  to  some  simole  engineering  problems,  which  are,  however,  too  extensivo  for 
treatment  at  this  time. 


In  conclusion,  it  may  be  said  that  the  rational  treatment  of  sugar  cane  involves 
that  it  be  forced,  and  forced  constantly,  from  the  day  the  cane  first  sprouts  till  it  is 
ready  to  lay  by  and  ripen.  This  forcing  process  can  hardly  be  overdone,  and  involves 
an  adequate  water  and  food  supply  and  such  constant  till^  and  forcing  as  will  enable 
it  to  assimilate  every  particle  of  thofood  and  water  given.  A  check  of  any  kind  is  fatal 
to  the  fullest  measure  of  success,  and  uie  cessation  of  0x6  functions  of  growth  for  only 
a  few  days  means  the  elaboration  of  starch  and  fiber  in  lieu  of  the  sucrose  we  are  after. 

In  common  with  every  other  form  of  vegetable  lite,  vigor  and  luxuriance  of  growth 
affords  more  general  immunity  from  the  attacks  of  predacious  insects  or  fungoid 
growths  and  a  consequent  saving  from  the  losses  which  these  entail. 


yGoogle 


PBIMEB   ON    THE   CULTIVATION   OP   SUGAE   OANE. 


agiiPultun 


d  cnpabilltles  of  Hawaii,  liy  William  C 
Department  o£  Agriculture,  Oflloe  o 


The  dominant  crop  In  Hawaii  ia  sugar.  *  *  *  Few  places  in  the  ialanda  where 
cane  can  be  grown  at  all  will  yield  less  than  30  to  40  tons  per  acre    *    *    «, 

The  table  lands  surrounding  the  islands  at  elevations  of  from  20  to  500  feet  constitute 
the  chief  sugar  areas.  *  *  *  There  are  about  60  plantations  on  the  islands,  which 
yielded  in  1898-99  about  300,000  tons  of  sugar.  These  plantations  have  about  100,000 
acres  in  cane,  one-half  of  which  is  harvested  every  year.  *  *  *  Under  irrigation 
aa  much  as  lOJ  tons  of  sugar  per  acre  has  been  the  average  of  one  plantation    *    *    * . 

Table  skiyuAng  expenses  per  ton  of  sugar  grown,  and  per  acre. 


FectinzinR,,. 

Waterins 

Ho^ng  and  weeiilte. . . 

StrlpplnE - 

Cutting  and  haulii^  cs 


(™Xj^m 


t,  Inteieat,  and  all  oiher  expenses) . . 


24.  S4 
27!  IS 


Plant  cane: 

Total  yield  of  cane tons .  117,  835 

Yield  of  cane  per  acre do. .  78.9 

Purity  of  juice par  cent .  87. 07 

Amount  ra  cane  required  to  produce  1  ton  of  sugar tons.  7. 71 

Total  production  of  sugar do..     15,  289.5 

Yield  sugar  per  acre do . .  10. 24 

On  Uie  leeward  side  of  the  islands,  where  irrigation  is  practiced,  the  land  is  broken 
with  steam  plows  toa  great  depth.  Rows  are  laid  off  at  5-foot  intervals  with  very  deep 
double-moldboard  plows.  Info  these  deep  furrows  the  tops  of  the  cane  are  dropped 
in  a  continuous  row,  the  soil  is  drawn  in  lightly  with  hoes  and  a  shallow  stream  ot 
water  sent  over  the  buried  tops.  In  six  to  seven  days  a  continuous  stand  ot 
young  canes  is  obtained.  For  the  purpose  of  economizing  water  the  rows  are  laid 
off  as  nearly  on  a  l»vel  as  possible,  and  an  open  furrow  for  irriKating  is  maintained 
during  growth.  After  each  irrigation  hoes  draw  in  from  the  adjoimi^  ridges  small 
(quantities  ot  soil  in  order  to  conserve  the  moisture  applied.  Save  irrigation  and  its 
incident  hoe  work  and  the  traahii^  of  cane  no  other  cultivation  is  given.  A  contract 
is  usually  made  with  a  head  Chinaman  to  irrigate  and  trash  the  cane  from  plantii^  to 
harvest  at  so  much  per  ton  of  cane  harvested!  The  contract  is  usually  for  100  acres, 
the  company  furnishing  the  water.  Contracts  are  also  made  by  the  ton  for  the  cutting 
and  deliveiT  of  the  cane  at  the  sugarhouse,  the  company  furnishing  the  cars  and 
Clones.  Tne  breaking  of  the  land  and  the  planting  of  the  cane  is  usually  done  with 
hi^d  labor. 

On  the  rainy  or  windward  side  of  the  island  the  conditions  require  entirely  differ- 
ent methods  from  those  just  described.  The  lands  are  broken  in  a  similar  manner,  but 
less  deeply,  and  the  tops  are  planted  in  an  open  furrow  and  covered,  Wben  the  plants 
are  lai^  enough,  the  work  of  cultivation  begins,  which  is  usually  done  with  plows, 
cultivators,  and  hoes.  This  cultivation  is  continued  until  the  canes  are  sufficiently 
advanced  to  "layby."  Every  operation  is  similar  to  the  brat  practice  in  the  comfielda 
of  the  West.  Here  reliance  is  placed  entireljr  upon  the  rainfall  for  furnishing  the 
needed  moisture  to  canes.  Sometimes  the  rainfall  is  excessive,  at  others  deficient. 
Severe  and  protracted  droughts,  whichoccasiongreat  loss  to  the  planters,  occur  at  rare 
intervals.  As  a  rule,  however,  the  rainfall  is  ample  for  good  crops,  and  the  extra 
expense  of  irrigation  is  avoided.  Hence  h'equently  the  windward  plantations  are  just 
as  good  dividend  payers  as  the  leeward  estates,  though  the  yields  pet  acre  are  much 
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Ics3.  Trashing  of  caae  is  practiced  here  as  on  the  leeward  side.  In  holh  instances 
the  dead  leaves  are  piled  up  between  the  rows,  where  they  remain  until  after  lirvest, 
when  they  are  hurned.  "Batoonii^'  or  "Btubbhi^*'  ia  not  largely  practiced.  Only 
first-year  ratoona  or  Btubblee  are  cultivated.  Whenever,  in  the  judgment  of  the  man- 
ager, these  will  not  produce  30  tons  of  cane  per  acre  they  are  plowed  up  and  the  land 
replanted.  Just  here  is  one  of  the  secrets  of  the  large  success  attending  sugar  Rowing 
on  these  islands.  Two-thirds,  if  not  three-fourths,  of  the  area  each  year  is  in  plant 
cane.  In  Cuba,  Porto  Rico,  and  other  tropical  islands  cane  is  permitted  to  run  for  sim 
to  even  sixteen  years,  with  the  unavoidable  result  of  annuatly  diminished  acre  yields 
and  alow  avenge  sugar  output.  Siwar  planters  elsewhere  are  di^osed  U)  doubt  the 
accuracy  of  the  lai^  publislied  yields  of  Hawaii.  Let  them  consider  their  own  enor- 
mous yields  from  plant  cane  and  then  apply  such  results  to  their  entire  plantations 
before  they  begin  to  Question  outputs  obtained  in  these  islands.  It  is  true  that  irri- 
gation upon  fresh  lands,  upon  the  warmer  leeward  sides,  in  a  climate  almost  perfect 
for  maximum  growth,  has  greatly  increased  the  average  output  of  Hawaii,  but  the  car- 

3ii^  of  the  laraiest  portion  of  the  crop  as  plant  cane  is  unquestionabljr  the  main  cause 
the  lame  yields.     This  is  evidenced  by  the  yield  obtained  on  the  rainy  or  windward 
side  of  the  islands,  which  are  much  larger  than  those  obtained  in  Cuba  and  other  trop- 


>-, n  though  much  below  the  returns  of  the  irrigated  plan 

lee  side  of  the  aame  islands. 

The  cane  when  harvested  is  delivered  to  the  si^ar  mills  by  wagons  drawn  by  oxen 
or  mules,  by  rMl,  with  horses  or  steam,  by  water  flumes  sometimes  crossing  deep 
gulches,  and  by  trolleys.  Plantations  use  either  one  of  the  above  metliods  to  suit 
their  peculiar  environments. 
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CACAO  CTJITUBE  IH  THE  PHILIPPINES. 
By  William  S.  Lyon,  1902. 


Sir:  I  Bubmit  herewith  an  esaay  on  the  cultivation  of  cacao,  for  the  use  of  plantere 
in  the  PhilippineB.  This  essay  is  prompted,  first,  because  mucli  of  the  caca«  grown 
here  is  of  such  excellent  quality  na  to  induce  keen  rivalry  among  buyers  to  procure 
it  at  an  advance  ot  quite  50  per  cent  over  the  common  exjKirt  grades  of  the  Java  bean, 
notwithatandii^  the  fciilure  on  the  part  of  the  local  grower  to  "process"  or  cure  the 
product  in  any  way;  second,  because  in  parts  of  Mindanao  and  Ntwros,  despite  ill 
treatment  or  no  treatment,  the  plant  exhibits  a  luxuriance  of  growth  and  wealth  of 

Sroductivenesa  that  demonstrates  its  entire  fitness  for  those  regions  and  leads  us  to 
elieve  in  the  successful  extension  of  its  propagation  throughout  these  islands;  and 
lastly  because  of  the  reputed  calls  upon  the  chief  of  the  agricultural  bureau  for  liter- 
ature or  information  bearing  upon  this  important  horticultural  industry. 
The  importance  of  cacao^rowing  in  the  Philippines  can  hardly  be  overestimated. 
'"    '  '  '  '-     '     ■  eof lof  '  *     ' 


Kecent  statistics  place  the  world's  demand  for  cacao  (exclusive  of  local  consumption) 
at  200,000,000  pounds,  valued  at  more  than  $30,000,000  gold. 
There  ia  little  dai^er  of  overproduction  and  consequent  low  prices  for  very  many 


years  to  come.  So  far  as  known,  the  areas  where  cacao  prospers  in  the  great  equatorial 
zone  are  small,  and  the  opening  and  development  of  suitable  regions  has  aSti^tber 
failed  to  keep  pace  with  the  demand. 


The  biblic^^raphy  of  cacao  is  rather  limited,  and  some  of  the  best  publications, » 
being  in  French,  are  unavailable  to  many.  The  leading  Ei^[Iish  treatise,  by  Pro- 
fessor Hartb  admirable  in  many  respects,  deals  mainly  with  conditions  in  Trinidad, 
West  Indies,  and  is  fatally  defective,  if  not  misleading,  on  the  all-important  question 


of  prunii^. 

The  life  history  ol 

t,  and  will,  perhaps,  be  tieated  in  a  future  paper. 


the  life  history  of  the  cacao,  its  botany,  chemistry,  and  statisticH  ai 


Eespcctfully,  Wm.  S.  Lton, 

In  Charge  of  Seed  and  Plant  Inlroduedan,. 
m.  F,  Lamson-Schibnbr, 
Chief  of  the  Insular  Bureau  of  Agricullvre. 


Cacao  in  cultivation  exists  nearly  cveiywhere  in  the  archipelago.  I  liave  observed 
it  in  several  provinces  ot  Luzon,  in  Mindanao,  Jol6,  Basilan,  Panay,  and  Negros,  and 
have  well-verified  assurances  of  its  presence  in  CeM,  Bohol,  and  Masbate,  and  it  is 
alt<^Bther  reasonable  tn  predicate  ite  existence  upon  all  the  larger  islands  anywhere 
under  an  elevation  of  1,IX)0,  or  possibly  1,200,  meters.  Nevertheless,  in  many  locali- 
ties the  condition  of  the  plants  is  such  as  not  to  justify  the  general  extension  of  cacao 
cultivation  into  all  r(«;ions.  The  presence  of  cacao  in  a  given  locality  is  an  interesting 
fact,  furnishing  a  useful  guide  for  investigation  and  {^cultural  experimentation ;  but 
as  the  purpose  of  this  paper  is  to  deal  with  cacao  growing  from  a  commercial  standpoint, 
it  is  well  to  state  that  wherever  reference  is  made  to  the  growth,  requirements,  habits, 

o  Le  Cacaoyer,  par  Henri  Jumelle.    Culture  de  Cacaoyer  dans  Gaudaloupe  par 
Dr.  Paul  Guerin. 
b  Cacao,  by  J.  H,  Hart,  F.  L.  S,    Trinidad. 
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or  cultural  treatment  of  the  plant  the  commercial  aspect  is  alone  considered.  As  an 
illustration,  attention  is  called  to  the  statement  made  elsewhere,  that  "cacao  exacts 
a  minimum  temperature  of  18°,"  although,  as  ia  perfectly  well  known  to  the  writer, 
ita  fruit  has  sometimea  matuxed  where  uie  recorded  temperatures  have  fallen  ae  low 
88  10°.  There  is  much  to  be  learned  here  by  experimentation,  for  as  yet  the  cultiva- 
tion is  primitive  in  the  eitieme,  pruning  of  any  kind  rudimentary  or  negative,  and 
"treatment"  of  the  nut  altc^ether  unknown. 

Elsewhere  in  cacao-producing  countries  ita  cultivation  taa  loiig  passed  the  eiperi- 
mental  stage,  and  the  practices  that  eovem  the  managemnmcnt  of  a  well-ordWed 
cacao  plantation  are  aa  clearly  defined  as  those  of  an  orange  grove  in  Florida  or  a 
vineyard  in  California. 

In  widely  scattered  localities  the  close  observer  will  find  many  young  treea  that  in 
vigor,  color,  and  general  health  leave  nothing  to  be  desired,  but  before  makiM  final 
Belection  for  a  plantation  he  should  inspect  trees  of  larger  growth  for  evidences  of  "die 
l«ick"  of  the  branches.  If  "die  back"  is  present,  superficial  examination  will  gen- 
erally determine  if  it  ia  caused  by  neglect  or  by  the  attacks  of  insects.  If  not  caused 
by  neglect  or  insect  attacks^  he  may  assume  that  some  primary  essential  to  the  contin- 
ued and  BUccessful  cultivation  of  the  tree  is  wanting,  and  that  the  location  is  unsuited 
to  profitable  plantations. 

With  due  regard  to  these  preliminary  precautions  and  a  close  oversight  of  every 
subsequent  operation,  there  ia  no  reason  why  the  growing  of  cacao  may  not  ultimately 
become  one  of  the  most  profitable  horticultural  enterprises  tliat  can  engage  the  atten- 
tion of  planters  in  this  archipelago. 


It  is  customary,  when  writing  of  any  crop  culture,  to  give  precedence  to  site  and  soil, 
but  in  the  case  of  cacao  these  considerations  are  of  secondary  importance,  and  while 
none  of  the  minor  operations  of  planting,  pruning,  cultivation,  and  fertilizing  may 
be  overlooked,  they  are  all  outweighed  by  the  single  essential — climate. 

In  general,  a  state  of  atmospheric  saturation  keeps  pace  with  heavy  rainfall,  and 
for  that  reason  we  may  successfully  look  for  the  hi^cst  relative  humidity  upon  tho 
eastern  shores  of  the  archipelago,  where  the  rainfall  is  more  uniformly  distributed 
over  the  whole  year,  than  upon  flic  west. 

There  are  places  where  the  conditioiM  are  so  peculiar  as  to  challenge  especial  inquiry. 
We  find  on  tlie  peninsula  of  Zamboai^a  a  recorded  annual  mean  rainfall  of  only  888 
mm.,  and  yet  cacao  (unirrigated)  exhibits  exceptional  thrift  and  vigor.  It  is  true 
that  this  ram  is  so  evenly  distributed  throughout  the  year  that  every  drop  becomes 
available,  yet  the  total  rainfall  is  insufficient  to  account  for  the  very  evident  and 
abundant  atmospheric  humidity  indicated  by  the  prosperous  conditions  of  the  cacao 

flanlations.  The  explanation  of  this  phenomenon,  as  made  to  me  by  the  Rev. 
'ather  Algu^,  of  the  Observatory  of  Manila,  is  to  the  effect  that  strong  equatorial 
ocean  currents  constantly  prevail  against  southern  Mindanao,  and  that  their  influence 
extend  north  nearly  to  the  tenth  d^ee  of  latitude.  These  currents,  carrying  their 
moisture-laden  atmosphere,  would  naturally  affect  the  whole  of  thia  narrow  neck  of 
land  and  influence  as  well  some  of  the  western  coast  of  Mindanao,  and  probably  place 
it  upon  the  same  favored  hygrometric  plane  aa  the  eastern  coast,  where  the  rainfall 
in  some  localities  amounts  to  4  meters  a  year. 

While  2,000  mm.  of  mean  annual  rainfall  equably  distributed  is  ample  to  achieve 
complete  success,  it  aoema  almost  impossible  to  injure  cacao  by  excessive  precipita- 
tion. It  haa  been  known  to  successfully  tide  over  inundation  of  the  whole  stem  up 
to  the  first  branches  for  a  period  covering  nearly  a  month. 

Irrigation  must  be  resorted  to  in  cases  of  deficient  or  unevenly  distributed  rainfall, 
and  irrigation  is  always  advantageous  whenever  tliere  is  suspension  of  rain  for  a  period 
of  more  flian  fifteen  days. 

Concerning  temperatures,  the  best  ia  that  with  an  annual  meai 
as  the  mean  minimum  where  any  measure  of  success  may  b 
temperature  of  over  30°  ia  prejudicial  to  cacao  growing. 

The  last,  but  not  least,  importajit  of  the  atmospheric  phei 
tion  are  the  winds.  Cacao  loves  to  "steam  and  swelter  in  iw  own  aimospiiece,  auu 
high  winds  are  inimical,  and  even  refreshing  breezes  are  incompatible  with  the  great- 
est success.  As  there  are  but  few  lai^  areas  in  these  islands  that  are  exempt  from 
one  or  other  of  our  prevailing  winds,  the  remedies  that  suggest  themselves  are:  The 
selection  of  small  sheltered  valleys  where  the  prevailing  winds  are  directly  cut  off  by 
intervening  hills  or  mountains;  the  plantation  of  only  small  groves  in  the  open,  and 
their  frequent  intersection  by  the  plantation  of  rapid-growing  trees;  and,  best  of  all, 
plantings  made  in  forest  clearings,  where  the  remaming  forested  landswill  furnish  the 
needed  protection. 
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It  ia  always  deHiraV)le  to  scloct  a  site  that  ia  approximately  level  or  with  only  enough 
fall  to  assuro  cEisy  drainage.  Sucli  sites  may  be  planted  Bymmetrically  and  are  Bustrept- 
ible  to  the  easiest  and  moet  economical  application  of  the  many  operations  connected 
with  a  plantation. 

Provided  the  r<^on  is  well  forested  and  therefore  protected  from  sea  breezes,  the 
plantation  may  be  carried  very  near  to  the  coast,  provided  the  elevation  ie  sufficient 
to  assure  the  grove  immunity  from  incursions  of  tide  water,  which,  however  much 
diluted,  will  speedily  cause  the  death  of  the  plants. 

Excavations  should  be  made  during  the  dry  season  to  determine  that  water  does  not 
stand  within  1 J  meters  of  the  surface,  a  more  essential  condition,  however,  when  plaut- 
ine  is  made  "  at  stake  "  than  when  nursery-reared  trees  are  jilanted. 

Hillsides,  when  not  too  precipitous,  frequently  offer  admirable  shelter  and  desirable 
Boils,  but  their  use  entails  a  ratfier  more  complicated  system  of  drainage,  to  carry  away 
storm  water  without  land  washing,  and  for  tne  ready  conveision  of  the  same  into  irri- 
gating ditches  during  the  drj^  season.  Further,  every  operation  involved  must  be 
performed  by  hand  laoorj  and  in  the  selection  of  such  a  site  the  planter  must  be  largely 
influenced  by  the  quantity  and  cost  of  available  labor. 

The  unexceptionable  shelter,  the  humidity  that  prevails,  and  the  inexhaustible 
supply  of  humus  that  is  generally  found  in  deep  forest  ravines  frequently  lead  to  their 
planting  to  cacao  where  the  slope  ia  even  as  great  as  45".  Such  plantations,  if  done 
upon  a  considerable  commercial  scale,  involve  engineerii^  problems  and  the  careful 
terracing  of  each  tree,  and.  exceptfor  a  dearth  of  more  suitable  locations,  is  a  practice 
tfiat  has  little  to  commend  it  to  the  practical  grower. 


Other  thmgs  being  equal,  preference  should  be  given  to  a  not  too  tenacioua,  clayey 
loam.    Selection,  in  fact,  may  be  quite  euccessfully  made  through  the  processofexclu- 
' '      "■    *      *       "     '"  very  licht  and  sandy  nature,  or  clays  so  tenacious 

lile  still  too  wet  within  3  or  4  inches  of  the  surface 
to  operate  with  farm  tools.  These  excluded  still  leave  a  very  wide  range  of  silt,  clay, 
and  loam  soils,  most  of  which  are  suitable  to  cacao  culture. 

Where  properly  protected  from  the  wind  a  rocliy  soil,  otherwise  good,  is  not  objec- 
tionable; in  fact,  such  lands  have  tlie  advantage  of  promoting  good  drainage. 


When  the  plantation  is  made  upon  forest  lands,  it  is  necessary  to  cut  ajid  bum  all 
underbrush,  together  with  all  timber  trees  other  than  those  designed  for  shade.  It 
such  shade  trees  are  left  (and  the  advisability  of  leaving  them  will  be  discussed  in  the 
proper  place),  only  those  of  the  pulse  or  bean  family  are  to  be  recommended.  It  should 
also  be  remembered  that,  owing  in  part  to  the  close  planting  of  cacao  and  in  part  to  the 
fragility  of  its  wood  and  its  great  susceptibility  to  damf^  resulting  from  wounda,  eub- 
aequent  removal  of  largo  shade  treea  from  the  plantation  ia  attended  with  difficulty 
and  expense,  and  the  planter  should  leave  few  shade  trees  to  the  hectare.  Clearing  tlie 
lamd  should  be  done  during  the  dry  season,  and  refuse  burned  in  situ,  thereby  conserv- 
ingto  the  soil  the  potash  ^ts  so  essential  to  the  continued  well-being  of  cacao. 

The  land  should  be  deeply  plowed,  and,  if  possible,  subeoiled  as  well,  and  then, 
pending  the  time  of  planting  the  orchard,  it  may  be  laid  down  to  com,  cotton,  beans, 
or  some  forage  plant.  Preference  should  be  given  to  "hoed  crops,"  as  it  is  essential 
to  keep  the  surface  in  open  tilth,  as  well  as  to  destroy  all  weeds. 

The  common  practice  in  most  cacao-growing  countries  is  to  simply  d^  deep  holes 
where  the  trees  are  to  stand,  and  to  give  a  light  working  to  the  rest  of  the  surface  just 
sufficient  to  produce  the  intermediate  crops.  This  custom  is  permissible  only  on  slopes 
too  steep  for  the  successful  operation  of  a  sidehill  plow,  or  where  from  lack  of  dr^ 
animals  all  cultivation  has  to  be  done  by  hand. 

Cacao  roots  deeply,  and  with  relatively  few  superficial  feeders,  and  the  deeper  the 
soil  is  worked  the  better. 


The  number  and  size  of  the  drains  will  depend  upon  the  amount  of  rainfall,  the  con- 
tour of  the  land,  and  the  natural  absorbent  character  of  the  soil.  In  no  case  should 
the  ditchea  be  less  than  1  meter  wide  and  60  centimeters  deep,  and  i£  loose  stones  are 
at  hand  the  sloping  sides  may  be  laid  with  them,  which  will  materially  protect  them, 
from  washing  by  torrential  rains. 
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These  main  dmns  should  all  be  completed  prior  to  planting.  Connecting  laterals 
may  be  opened  Hubsequently,  as  the  nccessitice  of  further  drain^e  or  future  urigation 
may  demand;  shallow  furrows  will  generally  answer  for  these  laterals,  and  ae  their 
obliteration  will  practically  follow  every  time  cultivation  is  given,  ^eir  construction 
may  be  of  the  cheapeBt  and  most  temporary  nature.  Owing  to  the  necessity  of  main 
drainage  canals  and  the  needful  interplanting  of  shade  plants  between  the  rows  of 
cacao,  nothine;  is  gained  by  laying  off  the  land  for  plantmg  in  what  is  called  "two 
ways, "  and  all  subsequent  working  of  the  orchard  will  consequently  be  in  one  direction. 


Cacao,  relatively  to  the  size  of  the  tree,  may  be  planted  very  closely.  We  have 
stated  that  it  rejoices  in  a  close,  moisture-laden  atmosphere,  and  this  permits  of  a 
closer  plantiiffi  than  would  be  admissible  with  any  other  orchard  crop. 

In  very  rich  soil  the  strong-growing  Forastero  variety  may  be  planted  3.7  meters 
apart  each  way,  or  745  trees  to  the  hectare,  and  on  lighter  lands  this,  ov  the  more  dwarf- 
growLng  forma  of  CrioUo,  may  be  set  as  close  as  3  meters  or  rather  more  than  1,000  trees 
to  the  hectare. 

The  rows  should  be  very  carefully  lined  out  in  one  direction  and  staked  where  the 
young  plants  are  to  be  set,  and  then  (a  year  before  the  final  planting)  between  each 
row  of  cacao  a  line  of  temporary  shelter  plants  are  to  be  planted.  These  should  be 
planted  in  quincunx  order,  i.  e.,  at  the  intersecting  point  of  two  lines  drawn  between 
thodiagonal  comers  of  the  square  made  by  four  cacaoa  set  equidistant  each  way.  This 
temporary  shelter  is  indispensable  for  tne  protection  of  the  youi^  plantation  from 

The  almost  universal  custom  is  to  plant,  for  temporary  shelter,  suckers  of  fruiting 
bananas,  but  throughout  the  Visayas  and  in  southern  Luzon  I  think  abacd  could  be 
advantageously  substituted.  It  is  true  that,  as  commonly  grown,  abaci  does  not 
make  so  rank  a  growth  as  some  of  the  plantains,  but  if  given  the  perfect  tillage  which 
the  cacao  plantation  should  receive  and  moderately  rich  soils,  abaci  ought  to  furnish 
all  necessary  shade.  This  temporary  shade  may  be  maintained  till  the  fourth  or  fifth 
year,  when  it  is  to  be  grubbed  out  and  the  stalks  and  stumps,  which  are  rich  in  nitrogen, 
may  be  loft  to  decay  upon  the  ground.  At  present  prices  the  four  or  five  crops  wnich 
may  be  secured  from  the  temporary  shelter  plants  ought  to  meet  the  ospenses  of  the 
entire  plantation  until  it  comes  into  bearing. 

In  the  next  step,  every  fourth  tree  in  the  fourth  or  fifth  row  of  cacao  may  be  omitted 
and  its  place  filled  by  a  permanent  shade  tree.  Theplantir^ot  shade  trees  or  "madre 
de  cacao  "  among  the  cacao  has  been  observed  from  time  immemorial  in  all  countries 
where  the  crop  is  grown,  and  the  primary  purpose  of  the  planting  has  been  for  shade 
alone.  Observing  that  these  trees  were  almost  invariably  ot  tne  pulse  or  legume 
femily,  the  writer,  in  the  year  1892,  raised  the  question,  m  the  Proceedings  of  the 
Southern  California  Horticultural  Society,  that  the  probable  benefits  derived  were 
directly  attributable  to  the  abundant  fertilizing  microorganism  developed  in  die  soil 
by  these  leguminous  plants  rather  than  the  mechanical  protection  they  afforded  from 

To  Mr.  0.  F.  Cook,  of  the  United  States  Department  of  Agriculture,  however,  belongs 
the  credit  of  publishing,  in  1901."  a  r^sum^  of  his  inquiries  into  the  subject  of  the  shades 
used  for  both  the  coffee  and  the  cacao,  and  which  fully  confirmed  the  previous  opinions 
that  the  main  benefit  derived  from  these  trees  was  their  influence  m  maintaining  a 
constant  supply  of  available  nitn^en  in  the  soil. 

That  cacao  and  its  wild  congenore  naturally  seek  the  shelter  of  well-shaded  forests 
is  well  established,  but  having  seen  trees  in  these  islands  that  were  fully  exposed  at 
all  times  showing  no  evidences  of  either  scald,  bum,  or  sun  spot  and  in  every  respect 
the  embodiment  of  vigor  and  healtli  we  are  fully  justified  in  assuming  that  here  the 
climatic  conditions  are  such  aa  will  permit  of  takii^  Bome  reasonable  liberties  with 
this  time-honored  practice  and  supply  needed  nitrc^n  to  the  soil  by  the  use  of  cheap 
and  effective  "catch  crops"  such  as  cowpeas  or  soy  Deans. 

Here,  as  elsewhere,  aa  Erythrina,  known  as  ''dap-dap,"  is  a  favorite  shade  tree 
among  native  planters.  The  rain  tree  (i'itheeolobium  soman)  is  also  occasionally  used, 
and  in  one  instance  only  have  I  seen  a  departure  from  the  use  ot  the  Leguminoste,  and 
that  in  western  Mindanao  there  is  a  shade  plantation  composed  exclusively  ot  Cantmga 
odorata,  locally  known  as  ilang-ilang. 

While  not  yet  prepared  to  advocate  the  total  exclusion  of  all  shade  trees,  I  am 
prepared  to  recommend  a  shade  tree,  if  shade  trees  there  must  be,  whose  utility 
and  unquestioned  value  has  singularly  escaped  notice.  The  tree  in  question,  the 
Eoyal  Ponciana  {Poindana  regia),  embodies  all  of  the  virtues  that  are  ascribed  to  the 


"Shade  in  Coffee  Culture."    U.  S.  Depl.  Ag.,  Wasliiiiglon,  1901. 
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best  o(  the  pulse  family,  is  easily  procured,  a 

cutting,  tumishes  a  minimum  of  snade  at  all 

almost  leaflees  at  the  aeaHon  of  maturity  of  the  largest  cacao  crop,  when  the  greatest 

Bun  exposure  is  desired. 

The  remaining  preparatory  work  consists  in  the  planting  of  intersecting  wind-brealiB 
at  intfiTvals  throughout  the  grove  and  upon  sides  exposca  to  winds  or  where  a  natural 
forest  growth  does  not  furnish  such  a  dielter  belt.  Unless  the  plantation  lies  in  a 
particularly  protected  valley,  no  plantation,  however  lai^o  in  the  aggregate,  should 
cover  more  than  4  or  5  hectares  unbroken  by  at  least  one  row  of  wind-break  trees. 
Nothing  that  I  know  of  can  approach  the  mai^o  for  this  purpose.  It  will  hold  in. 
check  the  fiercest  gale  and  give  assurance  to  the  grower  that  after  any  storm  his  cacao 
crop  is  still  on  the  trees  and  not  on  the  ground,  a  prey  to  anta,  mice,  and  other  vermin. 

SELECTION    OP   VARIETIES. 

All  the  varieties  of  cacao  in  general  cultivation  may  be  referred  to  three  general 
types,  the  OrioUo,  Foraatero,  and  Calabacillo,  and  of  these  those  that  I  have  met  in 
cultivation  in  the  archipeli^  are  the  first  and  second  only.  The  CrioUo  is  incom- 
parably the  finest  variety  in  general  use,  and  may  perhaps  be  most  readily  distin- 
guished by  the  inexperienced  throi^h  the  ripe  but  unfermented  seed  or  almond,  as  it 
IS  often  called.  This,  on  breaking,  is  found  to  be  whitish  or  yellowish-white,  while 
the  seeds  of  those  in  which  the  Forastero  or  Calabacillo  blood  pr«iominates  are  reddish, 
or,  in  the  case  of  Forastero,  almost  violet  in  color.  For  flavor,  freedom  from  bitter- 
neas,  fewrility  in  curing,  and  high  commercial  value,  the  Criollo  is  everywhere  con- 
ceded to  he  facile  prineeps. 

On  the  other  hand,  in  point  of  yield,  vigor,  freedom  from  disease,  and  compatibility 
to  environment  it  is  not  to  be  compared  with  the  others.  Nevertheless,  where  such 
perfect  conditions  exist  as  are  found  in  parts  of  Mindanao,  I  do  not  hesitate  to  uige  the 
plantii^  of  Criollo.  Elsewhere,  or  wherever  the  plantation  is  tentative  or  the  con- 
ditions not  very  well  known  to  the  planter,  the  Forast«ro  is  to  be  recommended.  The 
former  is  commercially  known  as  "Caracas"  and  "old  red  Ceylon,"  and  mav  be 
obtained  from  Ceylon  dealers;  and  the  latter,  the  Foraatero,  or  forms  of  it  which  have 
originated  in  the  island,  can  be  procured  from  Java. 

It  seems  not  unlikely  that  the  true  Forastero  may  have  been  brought  to  these  islands 
from  Acapulco,  Mexico,  two  hundred  and  thirty-two  years  s^,"  as  it  was  at  that  lime 
the  dominant  kind  grown  in  southeastern  Mexico,  ajid,  if  so,  the  place  where  the  pure 

^  byil 

larger,  thicker,  more  abundant,  and  rather  more  abruptly  pointed  fruit  "than  Criollo, 
and  its  coarse  leaves,  which  are  from  22  to  50  centimeters  long  by  7  to  13  centimeters 
wide,  dimensions  nearly  double  those  reached  by  the  Criollo  or  Calabaj:illo  v 


Planting  maybe  done  "at  stake"  or  from  the  nursery.  For  the  unskilled  or  inex-  ■ 
perienced  planter,  who  has  means  at  hand  to  defray  the  greater  cost,  planting  "at 
stake  "  is  perhaps  to  be  recommended.  This  is  no  more  than  the  dropping  and  lightly 
coverine,  during  the  rainy  season,  of  three  or  four  seeds  at  the  stake  where  the  plant  is 
to  stand,  protecting  the  spot  with  a  bit  of  hajiana  leaf,  left  till  the  seeds  have  sprouted, 
and  subsequently  pulling  out  all  but  the  one  stroi^est  and  thriftiest  plant. 

The  contingencies  l«  be  met  by  this  system  are  many.  The  enemies  of  the  cacao 
seed  are  legion.  Drought,  birds,  worms,  ants,  beetles,  mice,  and  rats  will  all  con- 
tribute their  quota  to  prevent  a  good  "stand"  and  entail  the  necessity  of  repeated 
plantings.  Success  by  planting  "  at  stake  "  is  so  doubtful  that  it  is  rarely  followed  by 
experienced  planters. 

The  consequent  alternative  lies  in  rearing  seedlings  in  seed  beds  that  are  under 
immediate  control,  and,  when  the  plants  are  of  sufficient  siiie,  in  transplanting  them 
to  their  proper  sites  in  the  orchard.  In  view  of  the  remarkably  short-lived  vitality 
of  the  cacao  seed,  it  is  in  every  way  advisable  that  the  untrmned  grower  procure  his 
plants  from  professional  nurserymen;  or,  if  this  resource  is  lacking,  that  he  import  the 
young  plants  in  Wardian  cases  from  some  of  the  many  firms  abroad  who  make  a  spe- 
cialty of  preparing  them  for  foreign  markets. 

"According  to  "Historia  de  Filipinas,"  by  P.  Fr.  Gaspar  de  S.  Augustin,  cacao 

Slants  were  first  brought  here  in  the  year  1670  by  a  pilot  named  Pedro  Brabo,  of 
laguna  Province,  who  gave  them  to  a  priest  of  the  Camarines  named  Bartoleme 
Srabo. 
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e  by  one 
n  small  bamboo  tubea,  and,  for  the  sake 
of  uniform  moisture,  plni^e  them  to  their  rims  in  any  tree,  light  soil  in  a  well-shaded 
easily  protected  spot  where  they  may  be  carefully  watered.  In  three  to  six  months 
(according  to  growth)  the  tube  with  ite  included  plant  may  be  planted  in  the  open 
field,  when  the  former  will  speedily  decompose  and  the  growth  of  the  cacao  proceed 
without  check  or  injury. 

At  best,  aU  of  the  above  euggested  methods  are  but  crude  espedienls  to  replac     ' 

" orkmanlike,  expeditious,  and  Batisfactory  process  of  planting  the ' 

■e  dimcult  in  the  reariM  of  ci „. 

—      Briefly  stated,  it  is  only  the  finding 
,     ^        ,  }wing  the  seeds  in  rows  or  drills,  and, 

when  the  seedlings  are  of  proper  size,  in  lifting  and  transferring  theni  to  the  plan- 
tation. But  in  actual  practice  there  are  many  details  calling  for  the  excrcisR  of  trained 
judgment  from  the  preparation  of  the  seed  bed  down  to  the  final  process  of  "hardening 
off,"  concerning  which  the  reader  is  referred  to  the  many  available  text-books  on 
general  nursery  manwement. 

It  may  be  siud  for  the  benefit  of  those  unable  to  adopt  more  scientific  methods:  Let 
the  seed  bed  be  selected  in  a  well-shaded  spot,  and,  if  possible,  upon  a  rather  stiS, 
plastic,  but  well-drained  soil.  After  this  is  well  broken  up  and  made  smooth,  broad- 
cast over  all  3  or  4  inches  of  well-decomposed  leaf  mold  mixed  with  sand,  and  in  this 
sow  the  seed  in  furrows  about  1  inch  deep.  This  sowine  should  be  made  during  the 
dry  season,  not  only  to  avoid  the  beating  and  wanhing  of  violent  storms,  but  to  have 
the  nursery  plants  of  proper  size  for  planting  at  the  opening  of  the  rainy  season.  The 
seed  bed  snould  be  acce»ible  to  water,  in  order  that  it  may  be  conveniently  watered 
by  frequent  sprinklings  throt^hout  the  dry  season. 

The  rich  top  dreasing  will  stimulate  the  early  growth  of  the  seedlii^,  and  when  its 
roots  enter  the  heavier  soil  below  it  will  encourage  a  stocky  growth.  Four  or  five 
monthslatertherootswillbeso  well  eetablished  in  the  stiffer  soil  that  if  lifted  carefully 
each  plant  may  be  secured  with  a  ball  of  earth  about  its  roots,  placed  in  a  tray  or  basket, 
and  in  this  way  carried  intact  fo  the  field.  Plants  thus  reared  give  to  the  inexperi- 
enced an  asBUrance  of  success  not  always  obtained  by  the  trained  or  veteran  planter  of 
bare-rooted  subjects. 


Planters  are  united  in  the  opinion  that  pruning,  cutting,  or  in  any  way  lacerating 
the  roots  is  injurious  to  the  cacao,  and  in  daerence  to  this  opinion  all  cultivation  close 
to  the  tree  should  be  done  with  a  harrow-tooth  cultivator,  or  shallow  scarifier.  All 
intermediate  cultivation  should  he  deep  and  thorough,  whenever  the  mechanical 
condition  of  the  soil  will  permit  it.  A  plant  stunted  in  youth  will  never  make  a 
prolific  tree;  early  and  continuous  growth  can  only  be  secured  by  deep  and  thorough 
cultivation. 

Of  even  more  consideration  than  an  occasional  root  cutting  is  any  injury,  however 
.  small,  to  the  tree  stem,  and  on  this  account  every  precaution  ^ould  be  taken  to  protect 
the  trees  from  accidental  injury  when  plowing  or  cultivating.  The  whiffletree  of  the 
plow  or  cultivator  used  should  be  carefully  tendered  with  rubber  or  a  soft  woolen 
packing  Uiat  will  effectually  guard  against  the  careleeenees  of  workmen.  Wounds  in 
iJie  baric  or  stem  offer  an  inviting  field  for  the  entry  of  insects  or  the  spores  of  fungi, 
and  are,  furthermore,  apt  to  be  overlooked  until  the  injury  becomes  deep  seated  and 
sometimes  beyond  repair. 

Witli  the  CTadual  extension  of  root  development,  cultivation  will  be  reduced  to  a 
narrow  strip  between  tie  rows  once  occupied  by  the  plantain  or  the  abaca,  but,  to 
the  very  last,  the  maintenance  of  the  proper  Boil  conaitidns  should  be  observed  by 
at  least  one  good  annual  plowing  and  by  as  many  superficial  cultivations  as  the  growth 
of  the  trees  and  the  mechanical  state  of  the  land  will  admit. 


When  left  to  its  own  resources  the  cacao  will  fruit  for  an  almost  indefinite  time. 
When  well  and  strenuously  grown  it  will  bear  miich  more  abundant  fruit  from  its  fifth 
to  its  twenty-fifth  year,  and  by  a  simple  process  of  renewal  can  be  made  productive 
for  a  much  longer  time. 

A  necessary  factor  to  this  result  is  an  annual  pruning  upon  strictly  scientific  lines. 
The  underlying  principle  involved  is,  primarily,  the  fact  tliat  the  cacao  bears  its  crop 
directly  upon  the  main  branches  and  trunk,  and  not  upon  spurs  or  twigs;  secondly, 
that  wood  under  three  years  is  rarely  fruitful,  and  that  only  upon  stems  or  branches  of 
five  years  or  upward  does  the  maximum  truitlulness  occur;  that  the  seat  of  inflorescence 
is  directly  over  the  axil  of  a  fallen  leaf,  from  whence  the  flowers  are  bom  at  irregular 
times  throughout  the  year. 
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With  this  necessary,  fundamental  information  as  a  baaiH  of  operations,  tlie  rational 
BVBtem  of  pruning  that  su^eets  itself  is  the  maintenance  of  as  large  an  extension  at  all 
times  of  straight,  well-grown  mature  wood  and  the  perfecting  of  that  by  the  early  and 
frequent  removal  of  all  limbs  or  branches  tbat  the  form  of  the  tree  does  not  admit  of 
carryir^  without  overcrowding. 

It  ia  aesirable  that  this  extenaion  of  the  branch  system  should  be  lateral  rather  than 
vertical,  for  the  greater  facility  with  which  fruit  may  be  plucked  and  possible  insect 
enemies  fought;  and  on  this  account  the  leading  growths  should  be  stopped  when  a 
convenient  height  has  been  attained. 

When  well  grown  and  without  accident  to  its  leader,  the  cacao  will  naturally  branch 
at  from  1  to  1.4  meters  from  the  ground.  These  primary  branches  are  mostly  three  to 
five  in  number,  and  all  in  excess  of  three  should  be  removed  as  soon,  as  selection  can 
be  made  of  three  strongest  tliat  are  as  nearly  equidistant  from  each  other  as  may  be- 
When  these  branchea  are  from  80  centimeters  to  1  meter  loi^,  and  preferably  the 
sliorter  distance,  they  are  to  be  stopped  by  pinching  the  extremities.  This  will  cause 
them  and  the  main  stem  as  well  to    weak, "  i .  e. ,  to  branch  in  many  places. 

At  this  point  the  v^ilance  and  ju<^ment  of  the  planter  are  called  into  greater  play. 
These  secondary  branches  are,  in  turn,  all  to  be  reduced  as  were  the  primary  ones,  and 
their  selection  can  not  be  made  in  a  symmetrical  whorl,  for  the  habit  of  the  tree  does 
not  admit  of  it,  and  the  selection  of  the  three  should  be  made  with  reference  to  their 
future  extention,  that  the  interior  of  the  tree  should  not  be  overcrowded  and  that  such 
outer  branches  be  retained  as  shall  fairly  maintain  the  equilibrium  of  the  crown. 

TTiis  will  complete  the  third  year  and  the  formative  stage  of  the  plant.  Subsequent 
prunings  will  be  conducted  on  the  same  lines,  with  the  modification  that  when  the 
secondary  branches  are  S^ain  cut  back,  the  room  in  the  head  of  the  tree  will  rarely  admit 
of  more  than  one,  at  most  two,  tertiary  branches  beii^  allowed  to  remain.  When 
these  are  grown  to  an  extent  that  brin^  the  total  height  of  the  tree  to  3  or  4  meters, 
they  should  be  cut  back  annually,  at  the  close  of  the  dry  season.  Such  minor  opera- 
tions as  the  removal  of  thin,  wiry,  or  hide-bound  growths  and  all  suckers  suggest  them- 
selves to  every  horticulturist,  whether  he  be  experienced  in  cacao  growing  or  not. 
When  a  tree  is  exhausted  by  overbearii^,  or  has  originally  been  so  ill  formed  that  it  is 
not  productive,  a  strong  sucker  or  "gourmand"  springing  from  near  the  ground  may  be 
encouraged  to  grow.  By  distribuiUig  the  pruning  over  two  or  three  periods,  in  one 
year  the  old  tree  can  be  entirely  removed  and  its  place  substitutecT by  the  "gour- 
mand." During  the  third  year  flowers  wUl  be  abundant  and  some  fruit  wdl  set,  but  it 
is  advisable  to  remove  it  whUe  small  and  permit  all  of  the  enei^y  of  the  plant  to  be 
expended  in  wood  making. 

From  what  we  know  of  Its  flowerii^  habit,  it  is  obvious  that  every  operation  con- 
nected with  the  handling  or  pruning  of  a  cacao  should  be  conducted  with  extreme 
care,  to  see  that  the  bark  is  never  injured  about  the  old  leaf  scars,  for  to  just  the  extent 
it  is  so  injured  is  the  fruit-bearing  area  curtailed.  Further,  no  prumng  cut  should 
ever  be  inflicted,  except  with  the  sharpest  of  knives  and  saws,  and  the  use  rf  shears,  that 
always  bruise  to  some  extent,  is  to  be  avoided.  All  the  rules  that  are  laid  down  tor 
theguidanceof  the  pruning  of  most  orchard  trees  in  regard  to  clean  cuts,  sloping  cuts, 
and  the  covering  of  large  wounds  with  tar  or  reain  apply  with  fourfold  force  to  the 
cacao.  Its  wood  is  remarkably  spongy  and  an  easy  prey  to  the  enemies  ever  tying 
in  wait  to  attack  it,  and  the  surest  remedies  tor  disease  are  preveritive  ones,  and  by 
the  maintenance  of  the  bark  of  the  tree  at  all  times  in  the  sound  condition  we  are 
assured  that  it  is  beat  qualified  to  resist  invasion.  Of  the  great  number  of  worm-riddled 
trees  to  be  seen  in  the  archipelago,  it  is  easy  in  every  case  to  trace  the  cause  to  the 
neglect  and  brutal  treatment  which  left  them  in  a  condition  to  invite  the  attacks  of 
di^ase  of  every  kind. 


The  ripening  period  of  cacao  generally  occurs  a'  two  seasons  of  the  year,  but  in  these 
islands  the  most  abundant  crop  is  obtained  at  about  the  commencement  of  the  dry 
season,  and  the  fruits  continue  to  ripen  for  two  months  or  longer.  The  time  of  its 
approaching  maturity  is  easily  recogniaed  by  the  tyro  by  the  unmistakable  aroma  ot 
chocolate  that  pervades  the  orchard  at  that  period,  and  by  some  of  the  pods  turning 
reddish  or  yellow,  accordii^  to  the  variety. 

The  pods  are  attached  by  a  very  short  stalk  to  the  trunk  of  the  tree,  and  those  within 
reach  of  the  hand  are  carefully  cut  with  shears.  Those  higher  up  are  most  safely 
removed  with  an  extenaion  American  tree  pruner.  A  West  Indian  hook  knife  with 
a  cutting  edge  above  and  below  and  mounted  on  a  b^nboo  pole,  if  kept  with  the 
edges  very  sharp,  does  excellently  well,  but  should  only  be  intrusted  to  the  most 
careful  workmen.  There  is  hardly  a  conceivable  contingency  to  warrant  the  climb- 
ing of  a  cacao  tree.    If  it  should  occur,  the  person  climbing  should  go  barefooted.    As 
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soon  as  the  fniit,  or  so  much  of  it  as  is  well  ripened,  has  been  gathered,  it  ia  thrown 
into  heaps  and  should  be  opened  within  twenty-four  hours. 

The  opening  is  done  in  a  variety  of  ways,  hut  the  practice  followed  in  Surinam 
would  be  an  excellent  one  here  if  experienced  labor  was  not  at  command.  There, 
with  a  heavy  knife  or  cutlaaa  (holo),  they  cut  off  the  base  or  stem  end  of  the  truit  and 
thereby  expose  the  column  to  which  the  seeds  are  attached,  and  then  women  and 
children,  who  free  most  of  the  seeds,  are  able  to  draw  out  the  entire  seed  mass  intact. 
It  is  exceedingly  important  that  the  seeds  are  not  wounded,  and  for  that  reason  it  is 
inexpedient  to  intrust  the  more  expeditious  method  of  halving  the  fruit  with  a  sharp 
knife  to  any  but  exjierienced  workmen. 

The  process  of  curing  that  I  have  seen  followed  in  these  islands  ia  simplicity  itself. 
Two  jars  half  lilled  with  water  are  provided  for  the  cleaners,  and  aa  the  seeds  are  de- 
tached from  the  pulp  they  are  sorted  and  gmded  on  the  spot,  only  those  of  large, 
uniform  size,  well  formed  and  thoroughly  ripe,  being  thrown  into  one;  deform&i, 
small,  and  imperfectly  matured  seeds  going  to  the  other.  In  these  jars  the  seeds  are 
allowed  to  stand  in  their  own  juice  for  a  day,  then  they  are  taken  out,  washed  in  fresh 
water,  dried  in  the  sun  from  two  to  tour  days,  according  to  the  weather,  and  lie  process 
from  the  Filipino  standpoint  is  complete. 

Much  of  the  product  thus  obtained  is  singularly  free  from  bitterness  and  of  such 
excellent  quality  as  to  be  salable  at  unusually  high  prices,  and  at  the  same  time  in 
such  good  demand  that  it  is  with  some  hesitancy  that  the  process  of  fermentation  is 
recommended  for  general  use. 

But  it  is  also  equally  certain  that  localities  in  these  islands  will  be  planted  to  cacao 
where  all  the  conditions  that  help  to  turn  out  an  unrivaled  natural  product  are  by  no 
means  assured.  For  such  places,  where  the  rank-growing,  more  coarse-flavored,  and 
bitter-fruited  Forastero  may  produce  exceptionally  good  crops,  it  will  become  incum- 
bent on  the  planter  to  adopt  some  of  the  many  methods  of  fermentation,  whereby  he 
can  correct  the  crudeness  of  the  untreated  bean  and  receive  a  remunerative  price  for 
the  "processed"  or  ameliorated  product. 

Undoubtedly  the  Strickland  method,  or  some  modification  of  it,  is  the  best,  and  is 
now  in  general  use  on  all  considerable  estates  where  the  harvest  is  200  piculs  or  upward 
per  annum,  and  its  use  probably  assures  a  more  uniform  product  than  any  of  the  ruder 
processes  in  common  use  by  small  proprietors. 

But  it  must  not  be  forgotten  that  the  present  planters  in  the  Philippines  are  all  small 
proprietors,  and  that  until  such  time  as  the  maturing  of  large  plantations  calls  for  the 
more  elaborate  apparatus  of  the  Strickland  pattern,  some  practice  whereby  the  inferior 
crude  bean  may  be  economically  and  quickly  converted  into  a  marketable  product 
can  not  be  avoided.  As  simple  and  efficacious  as  any  is  that  largely  pursued  in  some 
parts  of  Venezuela,  where  ia  produced  the  famous  Caracas  cacao. 

The  beans  and  pulp  are  thrown  into  wooden  vats  that  are  pierced  with  holes  suffi- 
cient to  permit  of  the  escape  of  the  juice,  for  which  twenty-four  hours  suffices.  The 
vat  is  then  exposed  to  the  sun  for  five  or  sis  hours,  and  the  beans,  while  still  hot,  are 
taken  out,  thrown  iato  large  heaps,  and  covered  with  blankets. 

The  next  day  they  are  returned  to  the  box,  subjected  to  a  strong  sun  heat,  and  again 
returned  to  the  heap.  This  operation  b  rep«ited  for  several  days,  until  the  beans,  by 
their  bright  chocolate  color  and  suppleness,  indicate  that  they  are  cured.  If,  during 
the  period  of  fermentation,  rain  is  threatened  or  occurs,  the  beans  are  shoveled,  still 
hot,  into  bags  and  retained  there  until  they  can  once  more  be  exposed  to  the  sun. 
Before  the  final  ba^ng  they  are  carefully  hand  rubbed  in  order  to  remove  the  adherent 
gums  and  fibrous  matters  that  did  not  pass  off  in  the  primary  fermentation. 

In  Ceylon,  immediately  after  the  beans  have  been  fermented  they  are  washed,  and 
the  universally  high  prices  obtained  by  the  Ceylon  planters- make  it  desirable  to  repro- 
duce here  a  brief  resume  of  their  method.  The  fermentation  is  carried  on  under  sheds, 
and  the  beans  are  heaped  up  in  beds  of  60  cm.  to  1  meter  in  thickness  upon  a  platform 
of  parallel  joists  arranged  to  permit  of  the  escape  of  the  juices.  This  platform  is  ele- 
vated from  the  ground  and  the  whole  heap  is  covered  wiUi  sacks  or  matting.  The  fer- 
mentation takes  from  five  to  seven  days,  according  to  the  heat  of  the  atmosphere  and 
the  size  of  the  heap,  and  whenever  the  temperature  rises  above  40°  the  mass  is  carefully 
turned  over  with  wooden  shovels. 

Immediately  after  the  fermentation  is  completed  the  Ceylon  planter  passes  the  mass 
through  repeated  washings,  and  nothii^  remains  but  (o  dry  the  seed.  This  in  Ceylon 
is  very  extensively  done,  in  dryers  of  different  kinds,  some  patterned  after  the  Amer- 
ican fruit  dryer,  some  in  slowly  rotating  cylinders  through  the  axis  of  which  a  powerful 
blast  of  hot  air  is  driven. 

inquestionab" 

nractice  is  nt-  ^ j ", 

e  of  the  contributing  factors  to  the  high  prices 
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Mottkeys,  rats,  and  parrots  are  here  and  in  all  tropical  countries  the  subject  o£  much 
complaint,  and  if  the  plantation  is  remote  from  towns  or  in  the  forest,  their  depreda- 
tions can  only  be  held  in  check  by  the  constant  presence  of  well-arined  hunter  or 
watchman.  Of  the  more  serious  enemies  with  which  we  have  to  deal,  pernicious 
insects  and  in  particular  those  that  attack  the  wood  of  the  tree,  everything  nas  yet  to 
be  learned. 

Mr.  Charles  N.  Banks,  an  accomplished  entomologist,  now  atationed  at  Maao,  Occi- 
dental Negros,  is  making  a  close  study  of  the  lite  history  of  the  insect  enemies  of  cacao, 
and  through  his  researches  it  is  hoped  that  much  light  will  be  thrown  upon  the  whole 
subject  and  that  ways  will  be  devised  to  overcome  and  prevent  the  depredations  of 
these  insect  pests.  The  most  formidable  insect  that  has  so  far  been  encountered  is  a 
beetle,  which  pierces  and  deposits  its  eggs  within  the  bark.  When  the  worm  hatches, 
it  entCTB  the  wood  and  traverses  it  loi^tudinally  until  it  is  ready  to  assume  the  mature 
or  beetle  state,  when  it  comes  to  the  surface  and  makes  its  escape.  These  worms  will 
frequently  riddle  an  entire  branch  and  even  enter  the  trunk.  The  apertures  that  the 
beetle  makes  for  the  laying  of  its  eggs  are  so  small — more  minute  than  the  head  of  a 
pin— that  discovery  and  probing  for  the  worm  with  a  fine  wire  is  not  aa  fruitful  of 
results  as  has  been  claimed. 

Of  one  thing,  however,  we  are  positively  assured,  i.  e.,  that  the  epoch  of  ripening  of 
the  cacao  fruit  is  the  time  when  its  powerful  fragrance  serves  to  attract  the  greatest 
number  of  these  beetles  and  many  other  noxious  insects  to  the  grove.  This,  too,  is  the 
time  when  the  most  constant  and  abundant  supply  of  labor  is  on  the  plantation  and 
when  vast  numbers  of  these  insects  can  he  caught  and  destroyed.  Tke  building  of 
small  fires  at  night  in  the  groves,  as  commonly  practiced  here  and  in  many  tropical 
countries,  is  attended  with  some  benefits.  Lately,  in  India,  this  remedy  has  heen 
subject  to  an  improvement  that  gives  promise  of  results  which  will  in  time  minimize 
the  ravages  of  insect  pests.  It  ism  placing  powerful  acetylene  lights  overbroad,  shal- 
low vata  of  water  overlaid  with  mineral  ou  or  petroleum.  Some  of  these  lamps  now 
mside  under  recent  patents  yield  a  light  of  dazaling  brilliancy,  and  if  well  distributed 
would  doubtless  lure  millions  of  insects  to  their  death.  The  cheap  cost  of  the  fuel  also 
makes  the  remedy  available  for  trial  by  every  planter. 

There  is  a  small  hemipterous  insect  which  stings  the  fruit  when  about  two-thirds 
grown,  and  deposits  its  eggs  within.  For  this  class  of  insects  M.  A.  Tonduz,  who  has 
issued  publications  on  the  diseases  of  cacao  in  Venezuela,  recommends  washing  the 
fruit  with  salt  water,  and  against  the  attacks  of  beetles  in  general  by  pwntii^  the  tree 
stem  and  branches  with  Bordeaux  mixture,  or  with  the  vassili^re  insecticide,  of  which 
the  basis  is  a  combination  of  whale-oil  soap  and  petroleum  suspended  in  lime  wash. 
Tliere  can  be  no  popaihle  virtue  in  the  former,  except  as  a  preventive  against  possible 
fungous  diseases;  of  the  sanitive  value  of  the  latter  we  can  also  afford  to  be  skeptical, 
as  the  mechanical  sealing  of  the  borer's  holes,  and  thereby  cutting  oft  the  air  supply, 
would  only  result  in  drivu^  the  worm  sooner  to  the  surface.  The  odor  of  petroleum 
and  particularly  of  whale-oil  soap  is  so  repellant,  however,  to  most  insects  that  its 
prophylactic  virtues  would  undoubtedly  be  great. 

TTie  Philippine  Islands  appear  to  be  so  far  singularly  exempt  from  the  very  many 
cryptogamic  or  fungous  diseases,  blights,  mildews,  rusts,  and  cankers  that  have  played 
havoc  with  cacao  growing  in  many  countries.  That  we  should  enjoy  continued 
immunity  will  depend  greatly  upon  securing  seeds  or  yoUM  plants  only  from  non- 
infested  districts  or  from  reputable  dealers,  who  will  carefully  disinfect  any  shipments, 
and  to  supplement  this  by  a  close  microscopical  examination  upon  arrival  and  the 
immediate  Wming  of  any  suspected  shipments. 

Another  general  precaution  that  will  be  taken 
tain  Ihe  best  condition  in  his  orchard  is  the  gathi  „     .      .         ^ 

trimmings  from  the  orchard,  whether  they  are  diseased  or  not.  Decaying  wood  of  any 
kind  is  a  field  for  special  activity  for  insect  lite  and  fungous  growth,  and  the  sooner  it 
is  destroyed  the  better. 

On  this  account  it  is  customary  in  some  countries  to  remove  the  fruit  pods  from  the 
field.  But  unless  diseased,  or  unless  they  are  to  be  returned  after  the  narvest,  they 
should  be  buried  upon  the  land  for  their  manurial  value. 


There  are  few  cultivated  crops  that  make  leea  drain  upon  soil  fertility  than  cacao, 
and  few  drafts  upon  the  land  are  eo  easily  and  inexpensively  returned.  From  an 
examination  made  of  detailed  analyses  by  many  authors  and  covering  many  regions, 
it  may  be  broadly  stated  that  an  average  crop  of  cacao  in  the  most-favored  diatncts  is 
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e  than  4.2  kilogtaina  is 
each,  picul  of  cured  seeds  harvested.  These  37  kiloa  of  plant  food  that  are  annually 
taken  from  each  hectare  may  he  roi^hly  subdivided  as  follows:  18  kilos  of  nitrogen, 
10  kilos  of  potash,  9  kilos  of  phosphoric  acid. 

On  this  basis,  after  the  plantation  is  in  full  bearing,  we  would  have  to  make  good 
with  standard  fertilizers  each  year  for  each  hectare  about  220  kilos  of  nitrate  of  soda, 
or,  if  the  plantation  was  shaded  with  leguminoUB  trees,  only  one-half  that  amount,  or 
110  kilos.  Of  potash  salts,  say  the  sulphate,  only  one-half  that  amount,  or  55  kilos, 
if  the  plantation  was  unshaded.  If,  however,  it  was  shaded,  as  the  leguminous  trees 
are  all  neavy  feeders  of  potash,  we  would  have  to  double  the  amount  and  use  110  kilos. 

In  any  case,  as  fixed  nitrc^en  always  represents  a  cost  quite  double  that  of  potash, 
from  an  economical  standpomt  the  planter  is  still  the  gainer  who  supplies  potash  to 
the  shade  trees.  There  still  remains  phosphoric  acid,  which,  in  the  form  of  the  best 
superphosphate  of  lime,  would  require  55  kilos  for  unshaded  orchards,  and  about  70 
if  dap'dap,  Pionciana,  or  any  leguminous  tree  was  grown  in  the  orchard.  These  three 
ingredients  may  be  thoroughly  incorporated  and  used  as  a  top  dressing  and  lightly 
harrowed  in  about  each  tree. 

If  the  commercial  nitrates  can  not  be  readUy  obtained,  then  recourse  must  be  had 
to  the  sparing  use  of  farm,  manures.  Until  the  bearing  age  these  may  be  used  freely, 
but  after  that  with  caution  and  discrimination.  Although  1  have  seen  trees  here  tliat 
have  been  bearing  continuously  for  twenty-two  years,  I  have  been  unable  to  find  so 
much  as  one  that  to  the  knowledge  of  the  oldest  resident  has  ever  been  fertilized  in 
any  way,  yet,  notwithstanding  our  lack  of  knowledge  of  local  conditions,  it  seems  per- 
fectly safe  to  predicate  that  liberal  manuring  with  stable  manure  or  highly  ammoni- 
ated  fertilizers  would  insure  a  rank,  succulent  growth  that  is  always  prejudicial  to 
the  beet  and  heaviest  fruit  production.  In  this  I  am  opposed  to  Professor  Hart,"  who 
seems  to  think  that  stable  manures  are  those  only  that  may  be  used  with  a  free  hand. 

We  have  many  safe  jFays  of  applying  nitrtwen  through  the  medium  of  various  catch 
crops  of  pulse  or  beans,  with  the  certainty  uiat  we  can  never  overload  the  soil  with 
more  than  the  adjacent  tree  roots  can  tako  up  and  thoroughly  assimilate,  ^'hen  the 
time  comes  that  the  orchard  so  shades  the  ground  that  crops  can  no  loiter  be  grown 
between  the  rows,  then,  in  preference  to  stable  manures  I  would  recommend  cotton- 
seed cake  or  "poonac,"  the  latter  being  always  obtainable  in  this  archipelago. 

While  the  most  desirable  form  in  which  potash  can  be  applied  is  in  the  form  of  the 
sulphate,  excellent  results  have  been  had  with  the  use  of  Kainit  or  Stassfurth  salts, 
and  as  a  still  more  available  substitute,  wood  ashes  is  suggested.  When  forest  lands 
are  near,  the  underbrush  may  be  cut  and  burned  in  a  clearing  or  wherever  it  may  be 
done  without  detriment  to  the  standing  timber  and  the  ashes  scattered  in  the  orchard 
before  they  have  been  leached  by  rains.  The  remaining  essential  of  phosphoric  acid 
in  the  form  of  superphosphates  wUl  for  some  years  to  come  necessarily  be  the  subject 
of  direct  importation.  In  the  cheap  form  of  phosphate  slag  it  is  reported  to  have  been 
used  with  great  success  in  both  Grenada  and  British  Guiana,  and  would  be  well  worthy 
'of  trial  here. 

Lands  very  rich  in  humus,  as  some  of  our  forest  valleys  are,  undoubtedly  carry 
ample  nitrogenous  elements  of  fertility  to  maintain  the  trees  at  a  high  shuidard  of 
growth  for  many  years,  but  provision  is  indispensable  for  a  regular  supply  of  potash 
and  phosphoric  acid  as  soon  as  the  trees  come  into  heavy  bearing.  It  is  to  them  and 
not  to  the  nitrc^en  that  we  look  tor  the  formation  of  strona,  stocky,  well-ripened  wood 
capable  of  fruit  bearing  and  tor  fruit  that  shall  be  sound,  highly  flavored,  and  well 
matured. 

The  bearing  life  of  such  a  tree  will  surely  be  healdifully  prolonged  for  many  years 
beyond  one  constantly  driven  with  highly  stimulating  foods,  and  in  the  end  amply 
repay  the  ^grower  for  tne  vigilance,  toil,  and  original  expenditure  of  money  necessary 
to  maintaining  a  well-grown  and  well-appointed  cacao  plantation. 


New  varieties.'— Cacao  is  exclusively  grown  from  seed,  and  it  is  only  by  careful 
selection  of  the  most  valuable  trees  that  the  planter  can  hope  to  make  the  most  profit- 
able renewals  or  additions  to  his  plantations.  It  is  hy  this  means  that  many  excellent 
sorts  are  now  in  cultivation  in  different  regions  that  have  continued  to  vary  from  the 
three  original,  common  forms  of  Theobroma  cacao  until  now  it  is  a  matter  of  some 
difficulty  to  difFerentiate  them. 
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remarkably  ealubrlous,  and  silee  are  lo  be  found  nearly  everywhere  for  the  estate 
buildings,  eulRciently  elevated  to  obviate  the  neceeeity  of  living  near  stagnant  watera. 

Malarial  fevers  are  relatively  few,  predacious  animals  unknown,  and  insects  and 
reptiles  prejudicial  to  human  life  or  health  extraordinarily  few  in  number.  In  con- 
trast to  this  we  need  only  call  attention  to  the  entire  Caribbean  coast  of  South  America, 
where  the  climate  and  sod  conditions  are  such  that  the  cacao  comee  to  a  superlative 
degree  of  perfection,  and  yet  the  limits  of  its  further  extension  have  probably  been 
reached  by  the  insuperable  barrier  of  a  climate  bo  insalubrious  that  the  Caucasian's 
life  is  one  ondlets  conflict  with  disease,  and  when  not  engaged  in  active  combat  with 
some  form  of  malarial  poisoninE  his  energies  are  concentrated  upon  battle  with  the 
various  insect  or  animal  pests  that  make  life  a  burden  in  such  regions. 

Nonresidence  upon  a  cacao  plantation  is  an  equivalent  term  for  ultimate  failure. 
Every  operation  demands  the  exerciso  of  the  observant  eye  and  tho  directing  hand  of  a 
master,  DUt  there  is  no  field  of  horticultural  effort  that  offers  more  assured  reward, 
or  that  will  more  richly  repay  close  study  and  the  application  of  methods  wroi^ht 
out  as  the  sequence  of^  those  studies. 

DEBIVED   FROM    i   CACAO  PLANTATION. 

Estimates  of  expenses  in  establishing  a  cacao  farm  in  the  Visayas  and  profits  after 
the  fifth  year.  The  size  of  the  farm  selected  is  16  hectares,  the  amount  of  land  pre- 
scribed by  Congress  of  a  single  public  land  entry.  The  cost  of  procuring  such  a  tract 
of  land  is  ae  yet  undetermined  and  can  not  be  reckoned  in  the  following  tables.     The 

E rices  of  the  crop  are  estimated  at  48  cents  per  kilo,  which  is  the  current  price  for  the 
est  grades  of  cacao  in  the  world's  markets.  The  yield  per  tree  is  given  as  2  catties, 
or  1.25  kilos,  a  fair  and  conservative  estimate  for  a  goocftree,  with  little  or  no  culti- 
vation. The  prices  for  unskilled  labor  are  25  per  cent  in  advance  of  the  farm  hand 
in  the  Visayan  Idands.  No  provision  is  made  for  management  or  supervision,  as  the 
owner  will,  it  is  assumed,  act  as  manager. 

Charges  to  capital  account  are  given  for  the  second,  third,  and  fourth  year,  but  no 
current  expenses  are  given,  for  other  crops  are  to  defray  operating  expenses  until 
the  cacao  trees  begin  to  bear.  No  estimate  of  residence  is  given.  All  accounts  are 
in  United  States  currency. 

Estimates  of  expenses  itt  establishing  a  cacao/arm, 

MRST    TEAR. 

Capital  account: 

Clearingof  average  brush  and  timber  land,  at  $15  per  hectare.  I340.D0 

Four  carabaos,  plows,  harrows,  cultivators,  carts,  etc 550.00 

Breaking  and  preparing  land,  at  15  per  hectare 80.00 

Opening  main  drainage  canals,  at  $6  per  hectare 96.00 

Tool  house  and  storeroom 200, 00 

Purchase  and  plantijig  10,000  abaca  stools,  at  2  cents  each. .  200. 00 
Seed  purchase,  rearing  and  planting  12,000  cacao,  at  3  cents 

each 360.00 

Contii^ent  and  incidental 174. 00 

Total 12, 000. 00 


Interest  on  investment $200.00 

Depreciation  on  tools,  buildings,  and  animals  (20  per  cent 
of  cost) 150. 00 

Total 350. 00 


Interest  on  investment $200.00 

Depreciation  as  above .' 150.00 

Total 350.00 
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Interest  on  investment _ J200, 00 

Depreciation  aa  above ]»{}.  00 

Building  of  drying  house  and  sweat  boxes,  capacity  20,000 

kilos 450.00 

■  -   -■  ■■      $800,00 

Total  capital  inveatmont - 3,  500.00 

Income  account: 

From  11,680  cacao  trees,  300  grams  cacao  each,  equals  3,500  kilos,  at 

48  cents 1,  680. 00 

Expense  account: 

Fixed  interest  and  depreciation  charges  on  investment  of 

$3,500 $350.00 

Taxes  IJ  per  cent  on  a  one-third  valuation  basis  of  $250  per 

hectare 60. 00 

Cultivating,  pruning,  etc.,  at  $5.60  per  hectare 88.00 

Fertilizing,  at  J6  per  hectare 96. 00 

Harvesting,  curii^,  packing  3,500  kilos  cacao,  at  10  cents  per 

kilo. 350. 00 

Contingent _ 86. 00 

— —    1,030.00 

Credit  balance C50. 00 

Income  account: 

From  11,680  cacao  trees,  at  500  grams  ca«io  each,  equals  5,840  kilos,  at 
48  cents 2,  SOU.  20 

Expense  account; 

Fixed  interest  and  depreciation  charges  as  above $350. 00 

Taxes  as  above 60. 00 

Cultivating,  etc.,  as  above 88.00 

Fertilizing,  at  $8  per  hectare 128. 00 

Harvesting,  etc.,  5,840  kilos  cacao,  at  10  cents  per  kilo 584. 00 

Contingent 93 .  20 

—    1,303.20 

Credit  balance _ _ _ 1,  500. 00 


Income  account: 

From  11,680  cacao  tjees,  at  750  grams  cacao  eai;'h,  equals  8,760  kilos,  at 
48  cents -     4,  204,  80 

■Expense  account: 

Fixed  interest  chaises  as  above $350. 00 

Taxes  as  above 60. 00 

Cultivating,  etc.,  as  above -        88. 00 

Fertilizing,  at  $10  per  hectare 160.00 

Harvest,  etc.,  of  8,760  kilos  of  cacao,  at  10  cents  per  kilo 876, 00 

Contingent 170. 80 

1.704.80 

Credit  balance 2,  500. 00 

Income  account: 

From  11,680  cacao  trees,  at  1  kilo  cacao  each,  equals  11,680  kilos,  at 


Expense  ai 

Fixed  interest  charges  as  above $350, 00 

Taxes  as  above 60. 00 

Oultivatii^,  etc. ,  as  above 88. 00 

Fertilizing,  at  f  12.60  per  hectare 200. 00 

Harvest,  etc.,  11,680  kilos  of  cacao,  at  10  cents  perkilo 1,  168. 00 

Contingent 240, 40 

2,106.40 

Credit  l>alance..._ 3,500.00^ 

Hcsied  by 
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Income  ai 

From  11,680  trees,  at  2  "cattica"  or  1.25  kilos  cacao  ea«h,  equals  14,600 

kiloa,  at  48  cents $7, 008,  OO 

Espense  account; 

Fixed  interest  chaises  as  above $350. 00 

Taxes  at  IJ  per  cent  on  a  one-third  valuation  of  $500  per 

hectare _ . .      120. 00 

Cultivation  and  pruning  as  above 88. 00 

Fertilizing,  at  $15  per  hectare .' 240. 00 

Harvesting,  etc. ,  of  14,600  kiloB  of  cacao,  at  10  cents  per  kilo . .   1, 460. 00 

Contingent - 250.00 

2,508.00 

Credit  balance _ 4, 500, 00 

In  the  tenth  year  tliere  should   be  no  increase  in  taxes  or  fertilizers,  and  a  slight 
increase  in  yield,  sufficient  to  bring  the  net  profits  of  the  estate  to  the  approximate 
amount  of  $5,000.    This  would  amount  to  a  dividend  of  latier  more  tlian  |312  per 
hectare,  or  its  equivalent  of  about  $126  per  acre. 
These  tables  further  show  origimil  capitalization  cost  of  nearly  $"" 


from  the  ninth  year  annual  operating  expenses  of  rather  more  than  $60  per  ai 

It  should  be  stated,  however,  that  the  operating  expenses  are  baaea  npoi ^ 

tematic  and  scientific  management  of  the  estate;  while  the  returns  or  income  are  based 


upon  revenue  from  trees  that  are  at  the  disadvantage  of  beii^  without  culture  of  any 
kmd,  and,  while  I  am  of  the  opinion  tliat  the  original  cost  per  acre  of  the  plantation 
nor  its  current  operatii^  expenses  may  be  much  reduced  below  the  figures  given,  I 
feel  that  there  is  a  reasonable  certainty  that  the  crop  product  may  be  materially 
increased  beyond  the  limit  of  two  "catties." 

In  Camerouns,  Doctor  Preuss,  a  close  and  well-trained  observer,  gives  the  mean 
annua!  yield  of  trees  of  full-bearing  age  at  4.4  pounds. 

Mr.  RouBselot  places  the  yield  on  the  French  Kongo  at  the  same  figure.  In  theCaro- 
line  Islands  it  reaches  6  pounds  and  in  Surinam,  according  to  M.  Nichols,  the  average 
at  maturity  is  61  pounds.  In  Mindanao  1  have  been  told,  but  do  not  vouch  for  the 
report,  of  more  than  10  "catties"  taken  in  one  year  from  asingle  tree;  and  as  there  are 
well-authenticated  instances  of  record  of  sii^Ie  trees  having  yielded  as  much  as  30 
pounds  I  am  not  prepared  to  altogether  discredit  the  Mindanao  story. 

The  difference,  however,  between  good  returns  and  enormous  profits  arising  from 


„  1  the  Philippines  will  be  determined  by  the  amount  of  knowledge, 
experience,  and  enei^  that  me  planter  is  capable  of  bringing  to  bear  upon  the  culture 
*n  question. 


y  Google 


y  Google 


AGEICULTURAL  BTTREATI. 

{Farmers'  Bulletin  No.  3.) 
XODEBN  RICE  CTILTUBE. 

By  Wn.FHED  .T,  BoiroREAu. 


Manila,  P.  I.,  August  15.  190?. 

Sir;  1  have  the  honor  to  transmit  herewith  for  publication  as  a  bulletin  of  thia 
bureau  a  manuBcript  on  modem  methods  of  rice  culture. 

Rice  as  an  article  o£  food  occupies  the  same  position  in  the  Philippines  that  wheat 
does  in  America  and  Europe,  and  it  ia  eminently  proper,  therefore,  that  it«  culture 
diould  receive  considerable  attention  from  this  bureau.  Especially  is  this  the  case 
when  we  take  into  consideration  the  fact  that  375,784,891  pounds  are  annually- 
imported  into  these  islands,  representiiw  an  aggregate  of  $4,1 78, 5 12  gold,  and  that  thw 
sum  of  money  could  easily  be  kept  in  fliis  country  for  its  industrial  development  if 
rational,  up-to-date  systems  of  rice  cultuie  were  introduced. 
Respectfully, 


The  cultivation  of  rice  in  the  Philippines  is  in  many  respects  similar  to  that  prac- 
ticed in  China,  Japan,  India,  and  other  oriental  countries.  It  is  true  that  plows  are 
more  generally  used  here  than  in  these  latter  countries,  but  they  are  such  primitive 
affairs  and  the  work  performed  with  them  is  so  unsatisfactory  that,  economically  con- 
sidered, they  are  of  very  little  more  value  than  the  mattock  and  the  spade.  The  main 
operations,  however,  such  as  preparing  the  seed  beds,  transplanting,  puddling  the  soil, 
and  harvesting  the  crop  all  conform  to  the  oriental  tyi>e  and  are  such  as  characterise 
all  countries  where  labor  is  cheap. 

So  cheap  is  labor  in  some  of  these  countries  that  a  man's  wages  for  one  year  are  $15 
gold  and  board.  Consequently  a  farmer  has  very  little  inducement  to  invest  in 
money  in  labor-saving  machinery,  and  it  is  questionable  whether  it  would  be  advisable 
or  even  practicable,  to  make  a  radical  change  in  the  rice  culture  of  China  and 
Japan.  Most  of  the  lands  suitable  tor  rice  growing  are  already  utilized  for  that  pur- 
pose, and  eo  dense  are  the  populations  that  it  would  be  next  to  impossible  in  these 
countries  to  produce  sufficient  food  to  maintain  the  present  inhabitants  and  the  neces- 
sary draft  animals  if  modem  farm  machinery  were  introduced.  Besides,  the  use  of 
labor-savii^  machinery  would  result  in  throwing  a  laree  portion  of  the  people  out  of 
employment  and  thus  entail  widespread  suffering  and  hardship.  In  addition  to  this 
it  may  be  said  that  the  fields  are  not  properly  laid  out  for  the  use  of  modern  ^ricnl- 

FooTNOTB.— The  following  illustrations  accompanying  this  report  are  on  file  in  the 
War  Department: 

Fig.  1,  a  light  steel-beam  plow;  fig.  2,  a  heavy  wooden-beam  plow;  fig.  3,  a  two- 
furrow  gang  pfow;  fig.  4,athree-furrowgangplow;  fig.5,adiskharrow;  fig,  6,  aspring- 
tooth  harrow;  fig.  7,  a  smoothing  harrow;  fig.  8,  a  rice  drill;_flg.  9,  an  ordinary  scoop 
or  road  scraper;  fig.  10,  road  scraper  in  operation;  fig.  11,  rice  sickle;  f^.  12,  cradle 
for  harvesting  rice  or  other  grain;  fig.  13,  reaper  and  bmder  for  harvesting  rice;  fig.  14, 
harvesting  rice  in  Louisiana;  fig,  15,  thrasher;  fig.  16,  traction  engine. 
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tural  implemenls.  The  majority  of  the  fields  are  Bniall,  irregiilar  strips  of  land, 
divided  from  one  another  by  levees,  which  have  been  constructed  at  great  cost  of  time 
and  labor,  and  hetore  gang  plows,  disk  choppers,  and  twine  hinders  could  be  intro- 
duced it  would  be  necessary  to  throw  these  levees  down. 

In  the  Philippines  no  such  obstacles  exist.    The  population  is  comparatively  sparse. 
In  a  territory  equal  in  extent  to  the  whole  of  New  England  and  the  State  of  New  York 


exceeds  the  production,  notwithstanding  tl 
tributed  throughout  the  archipel^  which  are  admirably  adapted  to  the  growing  of 
rice.  Indeed,  the  natural  conditions  for  the  production  of  this  crop  are  so  favorable 
that  it  would  not  be  surprising  to  see  the  Philippines  become,  within  lie  next  ten 
years,  one  of  the  leading  rice-producing  countries  of  the  world. 

It  was  stated  above  that  no  obstacles  exist  to  the  introduction  of  a  new  system  of  rice 
culture  in  this  country.  We  may  go  further  and  say  that  it  is  absolutely  necessary 
that  it  should  be  done.  Ever  since  the  occupation  of  these  islands  by  iJie  American 
Army  four  years  ago  the  price  of  labor  has  steadily  increased,  and  as  American  customs 
are  gradually  introduced  we  may  look  forward  to  a  further  advance.  It  is  needless  to 
say  that  every  industry  will  be  profoundly  affected  by  this,  and  the  rice  industry 
wfll  be  one  of  the  first  to  feel  its  influence,  for  it  is  a  crop  which  must  be  grown  cbeapiy 
in  order  to  be  profitable.  To  pursue  the  same  system  of  cultivation  as  in  China,  how- 
ever, and  to  have  to  pay  three  and  four  times  as  much  for  labor  is  out  of  the  question. 
Hence  the  rice  farmer  will  have  to  adapt  himself  to  the  new  condition  if  he  wishes  to 
compete  successfully  witb  foreign  rice,  and  it  is  with  the  veiw  of  outlininga  new  system 
that  this  bulletin  is  published. 

Of  course  it  will  fake  time  before  the  methods  indicated  can  be  carried  out  in  the 
remote  provinces.  There  are  difficulties  to  he  overcome,  chief  among  which  is  the 
question  of  draft  animals,  but  that  a  revolution  in  rice  culture  is  inevitable  there  can 
be  no  doubt,  and  the  sooner  it  ia  realized  the  sooner  a  banning  will  be  made. 

In  concluding  these  preliminary  remarks,  a  few  words  might  be  said  with  advantage 
in  regard  to  cheap  labor  and  labor-saving  machinery.  Cheap  labor  is  by  no  means  the 
cheapest  article  on  the  market.  In  support  of  this  statement  the  following  figures  are 
submitted:  The  labor  of  a  Filipino  in  the  rice  fields  of  the  Philippines  has  been  esti- 
mated at  $20  gold  and  board  per  annum.  The  amount  of  land  which  he  can  cultivate 
is  2i  acres,  yieldii^  1,500  pounds  of  paddy.  In  Texas  or  Louisiana,  on  the  other  hand, 
a  laborer  receives  $200  gold  and  board,  but  he  cultivates  80  acres  of  land,  and  the 
cultivation  is  so  superior  that  with  irrigation  water  alone  he  produces  100,000  pounds 
of  paddy.  In  short,  he  receives  ten  times  the  wi^es,  but  he  produces  one  hundred 
times  more  rice  than  the  Filipino  laborer. 

It  is  not  claimed  that  such  results  can  be  obtained  in  the  Philippines.  This  is  a 
question  which  can  only  be  definitely  settled  in  the  field,  and  as  soon  as  possible 
practical  work  will  be  undertaken  to  determine  exactly  to  what  extent  local  conditions 
may  modify  the  results  obtained  in  Louisiana  and  Texas. 


Any  Mrly  fertile  soil  that  has  sufficient  clay  to  retain  the  moisture  will  etow  rice. 
Generally  speaking,  lands  which  will  produce  cane,  cotton,  and  corn  will  produce 
rice,  and,  where  a  system  of  rotation  is  followed  in  the  cultivation  of  these  crops,  rice 
can  be  made  a  part  of  the  system  with  advantage.  It  does  not  follow,  however,  that 
cotton,  cane,  or  corn  will  grow  well  where  rice  will  thrive.  On  the  contrary,  the  best 
rice  lands  are  those  which  have  an  impervious  substratum  of  clay,  and,  ordinarily, 
such  lands  are  not  very  well  adapted  to  sugar,  com,  and  cotton  culture. 

In  selecting  a  site  for  a  rice  farm — we  shall  speak  of  lowland  rice  only  for  the  present- 
rolling  lands  should  be  avoided,  as  it  is  impossible  to  flood  such  lands  economically. 
The  greatest  expense  in  the  cultivation  of  nee  is  the  one  connected  with  the  construc- 
tion of  levees,  and  the  amount  of  leveeing  depends  altogether  upon  the  topc^raphy  of 
the  countiy.  Perfectly  level  land  presents  ideal  conditions  for  rice  culture,  because 
the  "cuts  may  be  ma!de  as  extensive  as  one  may  desire,  the  limit  being  the  amount 
which  can  be  planted  in  two  or  three  days.  A  latter  field  would  be  impracticable, 
because  the  rice  would  not  all  germinate  at  the  same  time.  The  advantages  of  lai^ 
cuts  over  small  ones  can  not  be  exaggerated.  Not  only  is  the  expense  of  leveeing  very 
much  reduced,  but  the  amount  of  unoccupied  land  is  not  so  great,  and  there  is  not  so 
much  likdihood  of  the  fields  becoming  infested  with  weeds,  as  these  levees  are  verita- 
ble weed  nurseries.  Furthermore,  if  the  nature  of  the  soil  permits,  twine  binders  can 
be  more  profitably  employed  than  in  small  cuts. 

When  the  land  slopes,  on  the  other  hand,  the  size  of  cuts  depends  altogether  upon 
the  grade.    Bice  will  not  thrive  well  in  more  Hiau  8  or  10  inches  of  water,  and  if  the 
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land  has  a  slope  of,  kt  lis  say,  3  inches  to  the  acre  it  will  be  necessai 
levees  every  2  acres,  since  4  inches  of  water  on  the  elevated  end  of  the  field  will  flood 
the  rice  to  a  depth  of  10  inches  at  the  lower  end.  Therefore  the  more  the  land  slopes 
the  neater  the  levees  have  to  be,  and  finally  a  limit  is  reached  when  gang  plows  and 
other  implements  can  not  be  used,  as  every  turn  at  the  end  of  the  cut  represents  a  loss 
of  time  and  money. 

There  are  two  other  fectors  which  should  be  considered  if.  selecting  a  site  for  a  rice 
form,  and  these  are  irrigation  and  drainage.  No  one  can  undertake  tho  cultivation  of 
rice  and  afford  to  ignore  them,  and  they  are  of  such  primary  importance  that  they  will 
he  discussed  underasexiarate  heading. 


The  breaking  of  the  land  should  b^n  as  long  before  planting  as  possible,  for,  inas- 
much as  water  remains  on  the  soil  during  the  whole  period  of  growth  of  the  rice  crop, 
the  microorganisms  which  are  responsiWe  for  nitrification  whereby  soluble  nitrates 
are  provided  for  the  plant  remain  dormant,  if  they  he  not  totally  destroyed,  for  lack 
of  oxygen,  and  tor  this  reason  the  land  should  be  plowed  as  soon  as  possible  after  the 
first  crop  is  gathered  in  order  to  give  the  soil  a  thorough  airing. 

The  breaking  up  of  the  soil  can  be  effected  with  any  ordinary  steel  plow,  but  where 
it  is  desired  to  grow  rice  on  a  large  scale  gang  plows  are  more  economical.  There  are 
different  makes  of  these  implements,  but  tboyare  all  constructed  on  the  same  prin- 
ciple and  consist  essentially  of  a  broad  plow  or  a  number  of  smaller  ones  hung  on.  a 
frame  and  wheels.  With  one  of  these  and  three  or  four  mules  a  man  can  do  five  and 
six  times  the  work  in  one  day  that  he  could  do  with  an  ordinary  plow,  and  three  gang 
plows  are  all  that  are  needed  to  plow  up  a  500-acrc  farm. 

The  depth  to  which  the  soil  should  be  plowed  depends  upon  local  conditions,  and 
no  general  rule  can  be  given  that  would  he  applicable  to  every  case.  For  some  soils 
plowing  5  or  0  inches  deep  givee  the  best  results,  whereas  in  other  cases  3  or  4  inches 
are  reported  to  give  as  satisMctory  crops  as  deep  plowing.  In  all  old  rico  fields,  how- 
ever, the  probanilities  are  that  an  artificial  hardpan  exists  as  a  result  of  the  shallow 
plowing  wnich  is  practiced,  and  in  such  cases  the  land  should  be  plowed  deeply  the 
lirst  year,  so  as  to  permit  of  better  underdrainage  and  in  order  that  the  roots  of  the 
plant  may  penetrate  the  soil  more  deeply  in  que^  of  foot. 

After  the  land  isbrokenupitshouldTbe  pulverized  with  a  disk  chopper  and  smooth- 
ing harrow  to  prevent  the  land  from  baking  and  to  put  it  in  such  a  condition  that  it 
will  retain  moisture.  If  tho  land  is  not  too  heavy  the  disk  chopper  will  not  be  neces- 
sary, any  heavy  harrow  beii^  sufficient 


There  are  two  ways  in  which  rice  may  be  planted.  It  may  cither  be  sown  broad- 
cast, or  it  may  be  planted  with  a  drill.  Both  methods  are  extensively  used,  but  the  best 
authorities  advocate  the  use  of  the  drill.  Rice_planted  with  the  drill,  it  is  claimed, 
will  germinate  more  uniformly^  and  this  is  an  important  point  in  the  cultivation  of 
rice.  Besides,  when  the  land  is  grassy  it  is  an  easy  matter  to  hoe  and  weed  the  rice 
if  it  has  been  drilled,  whereas  if  it  were  sown  broadcast  the  operations  would  be  very 
much  more  difficult. 

The  seed  may  be  sown  to  the  depth  of  2  inches  in  May  and  June  and  at  the  rate  of 
2  bushels  to  the  acre.  When  the  soil  is  very  dry  a  roller  should  be  dragged  over  tho 
field  BO  as  to  compact  the  ground,  thereby  increasing  the  capillary  power  of  the  soil 
and  thus  causing  moisture  to  rise  from  below.  Should  water  be  available,  however, 
a  better  plan  is  to  apply  a  sufficient  quantity  of  it  to  saturate  the  soil  and  to  pass  a  light 
harrow  over  the  field  as  soon  as  it  is  sufficiently  dry. 


Although  rice  is  a  water  plant,  good  drainage  is  as  essential  in  its  cultivation  as  it  is 
in  that  of  any  other  crop.  11  the  land  will  not  admit  of  thorough  drainage,  it  will  be 
impossible  to  prepare  the  ground  properly^  and  in  consequence  the  stand  will  be  poor 
and  the  yield  of  the  crop  very  much  diminished.  It  is  generally  believed,  too,  that 
when  rice  approaches  maturity  the  water  should  be  withdrawn  from  the  land  so  as  to 
permit  of  the  formation  of  a  good  heavy  head.  Eice  can  unquestionably  ripen  in 
water,  but  Ihe  character  of  the  seed  is  very  much  affected  fortheworse  thereby,  and  in 
millii^  such  a  crop  it  will  not  give  as  good  an  article  of  commerce  aa  it  would  have 
given  if  the  water  had  been  withdrawn  at  the  proper  time. 


,  Google 


430  farmers'  bulletin  no.  3. 

It  is  in  the  harveeting  of  the  crop,  however,  that  draina^  is  most  important.  It 
matters  not  whether  the  rice  is  harvested  with  a  reaper  and  binder  or  a  sickle,  the  field 
should  be  dry,  bo  as  to  permit  o£  the  ahockii^  of  the  rice  in  the  field  where  it  falls.  So 
far  as  shocking  rice  in  mud  andwater  is  concerned,  that  is  absolutely  out  of  the  question, 
and  to  have  to  carry  it  to  the  levees,  aa  is  now  done,  is  too  slow  and  expensive  a  process. 


Of  ec|ual  impoi'tonce  with  drainage  is  the  subject  of  irrigation.  Unfortunately,  the 
conditions  are  so  favorable  for  the  growth  of  rice  during  the  rainy  season  that  very 
little  has  been  done  to  utilize  the  water  supply  by  the  large  number  of  streams  which 
■traverse  the  country  in  every  direction.  Usually  the  rain  water  is  sufflcient  to  mature 
one  crop,  and  the  river  water,  which  contains  a  laree  amount  of  silt  and  soluble  plant 
food,  has  been  permitted  to  flow  tininterrupted  to  the  sea. 

The  western  farmer  and  the  si^ar  planter  of  the  Hawaiian  Islands  know  what  a  dif- 
ference irrigation  makes  in  the  yield  of  their  crops,  but  such  results  are  not  as  remark- 
able as  those  that  are  obtained  m  applying  irrigation  water  to  rice  lands.  In  certain 
portionsof  Louisiana  and  Texas  rice  lias  been  grown  on  some  lands  for  a  number  of  years, 
and  they  continue  to  yield  nearlyas  much  rice  nowas  they  did  the  first  year  they  were 
cultivated,  althou^  the  only  fertilizer  applied  during  the  whole  of  this  time  has  been 
irrigation  water.  Even  here  in  the  Philippines,  where  the  yield  of  rice  per  acre  is  in 
the  neighborhood  of  600  pounds,  lands  have  been  made  to  produce  2,000  pounds  with 
the  help  of  irrigation. 

We  need  not  go  far  to  find  the  reason  for  this.  It  is  a  weil-recognized  fact  that  no 
matter  how  rich  in  plant  food  a  soil  may  be,  the  plant  unaided  can  not  assimilate  any 
of  it.  By  a  wise  provision  of  nature  most  of  the  plant  food  in  the  soil  is  stored  in  tlie 
form  of  insoluble  compounds,  and  as  such  they  can  not  be  leached  out  by  rain  water. 
Before  the  rootlets  of  the  plant  can  absorb  this  plant  food  it  is  necessary  tnat  it  should 
be  in  soluble  form,  and  this  chemical  operation  is  performed  mostly  by  low  forms  of 

Cit  life,  commonly  known  as  bacteria.  As  was  noted  above,  however,  these  special 
teria  will  thrive  only  in  the  presence  of  oxygen,  and  as  rice  lands  are  under  water 
for  a  great  part  of  the  time  the  work  of  the  bacteria  is  suspended,  and  consequently  the 
supply  of  aolubie  food  in  the  soil  ceases  to  increase  under  these  conditions,  and,  unless 
the  your^  plant  is  supplied  with  food  from  some  other  source,  it  can  not  be  expected 
to  reach  perfection. 

Irrigation  supplies  this  extraneous  food,  and  although  there  may  be  but  little  fer- 
tilizers in  the  water,  such  an  immense  quantity  of  water  is  eva[)orated  during  the 
growth  ot  the  rice  that  a  large  amount  of  nitrc^en,  phosphoric  acid,  and  potash -are 
given  up  to  the  plant. 

Another  reason  why  irrigation  should  be  employed  in  preference  to  rain  water  is 
because  its  temperature  more  nearly  approaches  that  of  the  ground  than  does  the  tem- 
perature of  nun  water,  and  this  is  a  pointreci^nizedtobeof  a  good  deal  of  importance. 

Finally,  by  means  of  irrigation  water,  two  crops  ot  rice  could  be  grown  on  the  same 
land  in  the  course  of  a  year  and  the  yield  of  the  land  thereby  doubled. 


The  most  economical  way  of  digging  ditches  and  constructing  levees  is  to  make  use 
of  good  strong  plows,  scoops,  and  grading  machines.  With  a  plow,  a  scoop,  and  a  pair 
ol  mules  a  man  can  do  as  much  work  in  a  day  as  he  could  do  in  two  weeks  with  a  spade. 
Where  the  operations  are  to  be  conducted  on  a  large  scale  and  the  planter  can  afford  to 
purchase  a  road  machine,  it  would  be  well  for  him  to  do  so,  as  it  is  very  useful  in 
making  the  main  channel  or  canal  for  conducting  the  water  from  the  water  supply  to 
the  field. 

In  building  the  levees  around  the  different  cuts  the  aim  should  be  to  make  them 
broad  and  sloping  rather  than  steep  and  narrow  The  reason  for  this  is  that  the  former 
levees  facilitate  the  use  of  agricultural  implements 

A  good  plan  is  to  plow  a  ridge  6  or  8  foot  wide,  where  the  levee  is  to  stand,  and  harrow 
down.  As  soon  as  it  rains,  plow  up  acain  always  throwing  the  dirt  to  the  center,  and 
continue  this  process  until  the  bank  has  attained  a  sufficient  height,  usually  18  to  20 

The  question  of  utilizing  the  water  supply,  constructing  reservoirs,  dams,  lifting 
water  from  rivers,  etc.,  isloolai^aoneforpresent  discussion,  and  it  will  be  made  the 
subject  of  future  bulletins. 
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Should  no  irrigation  water  be  available,  as  soon  as  the  rice  i8  4or  5  inches  tiill  all  the 
drains  in  the  levees  are  to  be  closed  so  as  to  retain  the  rain  water,  and  if  th.e  aeaaon  ia 
Eavorahle  aiilhcient  water  will  be  caught  to  keep  the  grass  smothered  and  to  mature  the 
rice.    In.  no  case  should  the  water  completely  cover  the  rice. 

Where  irrigation  ia  practiced,  enough  water  to  saturate  the  aeil  niay  be  applied  when 
the  rice  ia  2  or  3  inches  tall,  provided  it  stands  in  need  ol  it.  This  wul  give  the  crop  an 
early  start,  and  this  ia  important,  forin  the  struggle  for  existence  with  thegiasa,  rapid 
growtn  in  the  rice  ia  all  important. 

In  the  course  of  three  or  four  weeks  the  rice  will  be  7  or  8  inches  tall,  and  water  may 
be  turned  on  to  the  depth  of  4  inchca.  As  the  rice  grows,  more  water  ahould  he  added 
untU  it  stands  about  8  inches  deep. 

When  posaible,  it  is  well  to  keep  the  water  in  circulation,  aa  it  prevents  the  growth 
of  certain  grasses  which  thrive  in  stagnant  water.  This  can  be  done  by  permitting  a 
certain  amount  oE  water  to  escape  at  Qie  lower  end  of  the  field  and  aupplying  a  corre- 
sponding amount  at  the  upper  end. 

Ordinarily  no  further  attention  is  nece^ary  until  the  crop  is  ready  to  be  harvested, 
hut  should  weeds  spring  up  among  the  rice  plants  they  will  have  to  bo  pulled,  and 
occasionsjly  the  rice  becomes  so  grassy  that  all  growth  ceases  and  the  plant  assumes  a 
yellow  color.  In  such  a  case  there  are  only  two  remedies;  either  more  water  must  be 
admitted  ao  as  to  completely  submerge  the  grass,  or,  if  the  rice  is  too  small  to  permit  of 
such  a  treatment,  the  water  must  be  compl^ely  withdrawn  and  the  field  mowed  down. 
The  rice,  by  virtue  of  the  rapidity  with  which  it  grows,  when  mown  down  will  soon 
outsliip  the  glass,  and  by  flooding  at  the  proper  time  the  crop  can  be  saved. 

There  should  very  seldom  be  an  occasion  for  such  heroic  treatment,  however,  on  a 
plantation  which  has  aufficient  irrigation  water,  becauae,  with  a  proper  ayatem  of  con- 
trol, thegraascannearlyalwayabecompletely  covered  with  water  and  thussmothered 

Within  ten  or  twelve  days  before  the  grain  is  ripe  the  water  should  be  completely 
drained  off.  The  time  to  draw  oS  the  water  can  be  easily  ascertained  by  noticing 
the  color  ajid  position  of  the  h  eada  and  the  consistence  of  the  grain.  As  the  rice  begins 
to  ripen  the  heads  aaaume  a  droopiiffi  petition  and  they  take  on  a  pale  straw  color.  As 
above  noted,  the  grain,  too,  is  a  good  guide,  for  on  breaking  it  it  will  bo  found  to  be  of 
the  comiiatency  of  doii^h. 


The  harvesting  of  the  rice  crop  is  an  operation  which  can  be  performed  either  with 
the  sickle,  the  cradle,  or  the  reaper  and  bmder.  Whenever  it  is  possible  to  use  areaper 
andbinderoneof  the  greatest  expenses  in  rice  growing  is  reduced  to  a  minimum.  With 
the  use  of  this  machine  and  six  mules  a  man  can  reap  from  8  to  12  acres  a  day.  Unfor- 
tunately, it  is  not  every  field  which  can  be  reaped  with  a  twine  binder,  and  its  use  on 
any  given  tract  of  land  is  determined  by  three  conditions:  First,  the  land  must  be  sus- 
ceptible of  thorough  drainage ;  next,  an  impervious  substratum  of  clay  must  underlay 
the  land;  and  finally,  the  harvesting  season  must  be  moderately  dry.  Without  these 
three  conditions  the  twine  binder  is  impracticable.  The  machine  is  a  heavy  one,  and 
unless  the  ground  is  dry  it  will  sink  so  deeply  as  to  be  very  heavy  to  pull.  In  addition 
to  this  the  drive  wheel  becomes  so  clogsed  with  mud  and  bits  of  stiaw  that  it  slides 
along  the  ground  instead  of  turning,  and,  Ln  consetiuence,  the  knives  are  stopped. 

Whether  the  physical  condition  of  the  soil  will  permit  of  the  general  introduction  of 
this  valuable  machine  in  the  rice  fields  of  the  Philippines  is  an  unsettled  question. 
The  bureau  has  a  reaper  and  binder  among  its  collection  of  agricultural  machinery, 
and  a  thorough  test  of  its  efficiency  will  be  made  aa  soon  as  practicable. 

Where  it  is  not  possible  to  make  use  of  the  twine  binder,  sicklea  and  cradles  are 
employed,  the  rice  beii^  cut  with  about  2  feet  of  straw  and  tied  in  bundles  about  6 
inches  in  diameter.  Some  25  or  30  of  these  bundles  are  shocked  together  and  a  few 
bundles  placed  on  top  of  the  shocks  to  protect  the  grain  from  too  much  sun  and  from 
the  depredations  of  birda. 

e  practically  the  same  as  those  used  ii 
_..?s.  Their  capacities  range  fi —  '"  "" 
n  readily  be  seen  that  a  small  fs 

„ ive  uae.     Not  only  this,  but  in  the  United 

a  threshing  machine,  includii^  engine,  is  $1,200  gold,  and  it  ia  only 

persons  of  some  means,  even  in  America,  who  can  purchase  them. 

In  order  to  overcome  this  difficulty  it  ' ^ ' 

and  charge  the  farmers  so  much  per  ss 
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portable  aad  are  hauled  from  place  to  place  by  the  traction  engines,  which  furniah 
the  power  for  operating  the  threshers.  In  ease  a  tanner  has  only  fifty  or  a  hundred 
sacks,  however,  he  has  to  haul  the  rice  in  the  straw  to  the  maehint;,  because  it  ia  not 
profitable  to  move  the  thresher  unless  it  can  do  a  day's  work  in  one  place. 

Rice  threshing  is  a  very  profitable  business  in  the  United  States.  As  much,  as  175 
net  per  day  is  earned  bv  some  threshers,  and  although  the  rice  industry  may  not  have 
recovered  sufficiently  from  the  recent  troubles  to  warrant  their  introduction  in  the 
provinces  just  now,  we  can  see  no  reason  why  threshers  situated  at  central  points 
should  not  prove  profitable  in  the  near  future. 


In  determining  the  kind  of  fertilizers  and  the  quantity  which  should  be  applied 
to  a  soil  in  order  to  grow  any  given  crop,  one  of  the  most  essential  things  to  know  is 
the  composition  of  the  plant,  for  by  knowing  this  we  get  a  good  idea  of  the  fertilizii^ 
materials  which  the  crop  extracts  from  the  soil,  and  thus  we  are  able  to  supply  this 
drain  judiciously. 

The  average  analysis  of  the  rice  plant  shows  that  every  100  pounds  of  the  grain  con- 
tains 1.19  pounds  of  nitrogen,  0.321  pound  of  phosphoric  acid,  and  0.16  pound  of 
potash;  ana  100  pounds  of  the  straw  contains  0.756  pound  of  nitrogen,  0.26  pound  of 
phofjihoric  acid,  and  0,42  pound  of  potash.  Therefore,  an  acre  of  land  which,  producea 
2,000  pounds  of  paddy  and  4,000  pounds  of  straw  wOl  lose  a  total  of: — 


gen. 

phorio 
'acid. 

Potash. 

23.80 

iu:« 

64.04 

16.82 

With  these  figures  we  diould  be  able  to  form  a  fair  estimate  of  the  amount  of  fer- 
tilizer to  apply  to  rice  land.  But  from  this  a  deduction  in  the  amount  of  nitrogen  to 
be  applied  may  be  made  for  the  nitrogen  which  is  brought  to  the  soil  in  rain  water, 
and  wnere  irrigation  is  practiced  a  deduction  may  be  nuwe  not  only  in  the  amount  of 
nitrogen  but  also  in  the  phosphoric  acid  and  potesh.  What  this  amount  is  it  will  be 
impossible  to  say  until  chemical  analyses  are  made  of  the  waters  of  the  principal  rivers 
and  streams  of  these  islands,  and  it  is  to  be  hoped  that  data  in  reference  to  this  matter 
will  be  available  in  the  near  future. 

Just  in  what  form  to  applj[  fertilizers  to  rice  lands  is  another  question  to  be  con- 
sidered. Kice  is  so  peculiar  in  its  habits  of  growth  that  the  matter  of  fertilizing  it  is 
very  much  more  complicated  than  is  the  case  of  ordinary  crops.  As  was  noted  above, 
nitrification  is  an  imjiossibility  in  a  field  of  growing  rice  which  is  under  water;  conse- 
quently, the  application  of  any  but  soluble  lertilizers  will  give  no  immediate  results, 
and  such  soluble  fertilizers  ae  sodium  nitrate  and  watei^soIuDle  phosphates  are  so  high 
priced  that  it  is  questionable  whether  they  will  ever  be  extensively  used.  The  only 
practical  scheme  that  can  be  su^ested  just  now  is  that  the  land  be  fertilized  and 
fallowed  or  that  a  system  of  rotation  such  as  is  practiced  in  Java  be  introduced.  By 
rotating  the  crop  with  com,  leguminous  plants,  cane,  and  cotton,  not  only  is  it  possible 
to  fertiuze  the  land  and  increase  the  subsequent  yield,  but  noxious  weeds  can  be  either 
totally  destroyed  or  at  leaat  greatly  decimated. 


The  number  of  distinct  varieties  of  rice  is  variously  estimated  at  from  1,400  to  3,000. 
Whether  there  are  even  so  many  ae  1,400  or  whether  the  same  variety  bears  different 
names  in  different  localities  is  not  known.  It  is  very  well  recognized,  nevertheless, 
that  varieties  play  an  important  part  in  the  color,  shape,  size,  taste,  yield,  and 
maturity  of  theRrain,  and  too  mucn  care  and  judgment  can  not  be  exercised  in  selecting 
seed.  Many  of  the  good  effects  of  efficient  cultivation  will  be  lost  if  an  inferior  variety 
of  seed  is  planted,  and  there  are  certain  varieties  of  rice  which  are  so  poorly  adapted 
to  the  milling  process  that  great  financial  losses  are  incurred  in  cultivatii^  them. 

In  certain  parts  of  the  United  States  where  Honduras  rice  was  formerly  exclusively 
grown  this  loss  was  so  great  that  seed  rice  was  imported  from  Japan  with  the  view  of 
obviating  this  defect  in  the  Honduras,  and  the  Japanese  rice  gave  such  satisfactory 
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results,  not  only  in  the  greater  resisting  power  which  it  posaessed  in  withstanding  the 
break^  of  the  mills,  but  also  in  the  yield  per  a«re,  that  larger  quantities  were 
imported  the  following  year,  and  now  the  Japanmericeiscultivated  very  extensively. 
Some  of  this  Japan  nee  has  lately  been  imported  by  the  insular  bureau  of  agriculture 
and  is  now  being  distributed  to  the  fanners  of  the  islands. 


This  rice,  as  its  name  implies,  is  cultivated  where  the  land  is  too  tollii^  tci  practice 
floodii^.  Large  amounts  of  it  are  raised  in  these  islands,  and  in  certain  districts  where 
the  valleys  are  narrow  and  level  lands  are  scarce  mountain  rice  constitutes  the  prin- 
cipal article  of  food  of  tho  natives. 

In  regard  to  its  cultivation,  ve^  little  need  be  said  more  than  has  already  been 
stated  in  r^ard  to  lowland  rice,  'me  cultivation  and  harvesting  of  the  crop  are  prac- 
tically the  same  as  for  flooded  tice,  excepting  that  no  provision  need  be  made  for 
leveeing.  The  only  difference  between  the  cumvation  of  the  upland  and  the  lowland 
rice  lies  in  the  fact  that  the  former  has  t*  be  frequently  hoed  and  weeded,  because  there 
is  not  water  on  the  land  to  smother  the  grass. 


In  conclusion  we  wish  to  reiterate  that  there  is  no  reason  why  scientific  metliods  of 
culture  and  modem  agricultural  implements  should  not  make  the  Philippines  one  of 
the  leading  rice  countries  of  the  world.  It  was  not  many  years  ago  when  the  rice 
industry  in  Louisiana  was  on  the  same  footii^  with  the  rice  industry  of  the  Orient  and 
yet  such  a  revolution  has  been  effected  in  the  cultivation  of  rice  in  tliat  State  within 
the  last  fifteen  years  as  has  not  been  accomplished  in  Chinese  rice  culture  in  six 
thousand  years. 


For  the  information  of  tlioae  readers  of  this  bulletin  who  may  bo  interested  in  the 
matter,  the  following  statement  relative  to  the  number  of  draft  animals  and  kind  of 
machinery  required  to  cultivate  a  500-acro  rice  farm,  together  with  tlic  coat  thereof  in 
United  States  currency,  is  appended: 


12;liich  gang  plnwa... 


The  thrasher  can  be  made  to  thrash  the  rice  of  1,000  or  1,600  acres,  so  that  if  anyone 
should  wbh  to  cultivate  that  amount  of  land  it  would  only  bo  n<^ceaBary  to  purchase  40 
or  60  mules  and  the  proper  multiple  of  machinery  stated  for  a  500-acre  farm,  exclusive 
of  thrasher. 

The  gross  receipts  for  the  crop  of  a  500-acre  farm  will  vary  in  the  United  States  from 
115,000  to  $20,000  gold,  accordii^  to  the  amount  of  red  rice  found  in  the  paddy. 
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BUREAU  OF  AGRICTTLTURE. 


CULnVATIOH  OF  TOBACCO. 

By  Clarence  W.  Dohsey. 


BiFKBAU  OP  Agriculture, 

Manila,  P.  I,,  April  2t,  190S. 
Sie:  I  have  the  honor  to  transmit  herewith,  for  publication  as  a  farmers'  bulletin  of 
this  bureau,  a  paper  on  the  Cultivation  of  tobacco.  Tobacco  occupies  a  prominent 
place  among  the  list  of  exports  of  the  islands,  but  the  quality  of  the  product  is  inferior 
to  that  formerly  grown,  and  the  cultivation  of  the  plant  does  not  receive  the  attention 
it  should.  The  cultivation  of  this  profitable  crop  deserves  more  widespread  attention, 
for  the  soil  and  climatic  conditions  in  many  parte  of  the  Philippines  are  favorable  for 
growing  tobacco  that  can  sueceaafuUy  compete  with  the  finest  grades  produced  in  (he 
world.  To  raise  tobacco  of  superior  quality  it  is  necessary  that  the  ereatest  care  and 
attention  should  be  taken  at  every  stf^e  of  growth  of  the  plant,  and  the  present  paper 
is  written  with  the  intention  of  arousing  greater  interest  in  the  industry  and  describing 
some  of  the  more  important  features  of  its  cultivation. 


Respectfully, 

Prof.  F,  I.AMSON-SCRIBNBR, 

Chief,  Bureau  nf  AgTii^tlliir 


Clarence  W.  Dorsby,  Sinl  Physicist. 


In  the  present  paper  an  eflort  will  be  made  to  describe  briefly  the  methods  employed 
in  modem  cultivation  of  tobacco,  to  treat  of  recent  successes  in  growing  tobacco  under 
shade  in  the  United  States,  and  also  describe  the  conditions  of  tobacco  culture  in 
Sumatra,  with  especial  reference  to  the  industry  in  the  Philippines. 

In  the  preparation  of  this  paper  the  bulletins  of  the  United  States  Department  of 
Agriculture  relating  to  the  cultivation  of  tobacco  have  been  very  freely  used  and  much 
information  has  been  obtained  from  the  gentlemen  connected  with  the  leadii^  tobacco 
companies  in  Manila. 

Philippine  tobacco  has  long  been  held  in  high  esteem  iE  the  Orient,  and  Manila 
cigars  maintain  the  same  rank  in  eastern  countries  that  Havana  cigars  occu;m'  in  Europe 
and  America.  To-day  tobacco  stands  third  among  the  exports  from  the  Philippines. 
During  the  year  1900,  according  to  the  Monthly  Summary  of  Commerce  and  Finance 
of  the  United  States,  11,743,336  kilos  of  tobacco,  valued  at  11,906,436  United  States 
currency,  were  exported  from  the  islands.  Tobacco  was  introduced  into  the  Philip- 
pines shortly  after  the  Spaniards  took  possession,  seed  having  been  brought  from  Mex- 
ico by  Spanish  missionaries.  Little  effort  was  made  by  the  government  to  restrict  or 
encourage  the  cultivation  of  tobacco  until  1781,  when  the  cultivation  and  sale  of 
tobacco  was  decreed  a  state  monopoly.  While  this  monopoly  was  in  force  the  natives 
in  the  lai^e  tobacco  districts  of  Luzon  were  subjected  to  great  inconveniences  and  even 
hardships.  Each  family  was  compelled  to  grow  4,000  plants  and  deliver  the  entire 
crop  to  the  agents  of  the  government.  None  of  the  crop  could  be  reserved  for  the  use 
of  the  planter,  and  a  fine  was  imposed  when  the  crop  was  short.  After  the  crop  was 
harvested  the  leaves  were  selected  and  bought  by  the  government  agents,  and  bundles 
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of  interior  leaves  were  rejected  and  burned.  Native  houses  were  searched  for  con- 
cealed tobacco,  and  fines  and  penalties  imposed  on  thoso  who  did  not  comply  with  all 
the  requirements  of  the  monopoly.  Early  in  the  nineteenth  century  many  riots  and 
disturbances  arose  out  of  the  difflciJtieB  in  meeting  the  harsh  provisions  ot  the  law. 

In  the  Visayan  and  southern  islands  the  monopoiy  was  cot  in  force,  but  totiacco 
raising  wa«  not  generally  practiced  until  the  middle  of  the  nineteenth  century.  The 
profits  from  the  monopoly  annually  amounted  to  several  million  pesos,  hut  was  finally 
abolished  on  December  31,  1882.  Since  that  time  the  cultivation  and  manufacture 
of  the  crop  has  been  in  the  hands  of  private  individuals  and  companies.  At  the  pres- 
ent time  the  greater  part  of  the  tobacco  grown  in  the  islands  comes  from  Luzon.  The 
products  of  Isabela  and  Cagaj^n  provinces  are  the  most  highly  esteemed,  while  con- 
siderable quantities  are  produced  m  Union  and  the  Ilocos  provinces,  on  the  west  coast 
of  northern  Luwin.  Nueva  Ecija  formerly  laised  a  fair  grade  of  tobacco,  but  the  culti- 
vation has  fallen  off  in  late  years.  The  writer  saw  in  Batangas  Province  many  small 
fields  that  would  aggregate  many  hundreds  of  hectares  of  tobacco.  This  is  lat^y  used 
for  local  consumption  and  is  of  inferior  quality.  Tobacco  is  grown  in  smaD  quantities 
in  the  Visayan  and  southern  islands,  thegreatest  amounts  probably  being  produced  in 
Masbate,  Tablas,  Panay,  Bohol,  Leyte,  Siquijor,  Negros,  and  Mindanao. 

Philippine  tobacco  is  nearly  all  utilized  in  the  manufacture  of  cigars  and  cigarettes, 
and  finds  a  ready  sale  in  Spain  {which  consumes  more  than  one-half  of  the  total  pro- 
duction), England,  Hongkong  (where  it  is  shipped  to  Asiatic  ports),  and  British  East 
India.  During  the  year  1900  these  countries  bought  more  than  seven-tenths  of  the 
entire  crop.  The  agreeable  aroma  and  flavor  of  the  better  grades  of  tobacco  grown  in 
the  islands  have  won  for  it  a  high  place  among  tlie  fine  cigar  toljaccos  of  the  world,  and 
for  a  long  time  it  ranked  next  to  the  celebrated  Cutian  tobacco.    When  we  consider 


made  in  other  tobacco  countries,  it  becomes  at  once  evident  that  every  care  and  atten- 
tion should  be  given  the  crop  to  enable  it  to  r^ain  its  former  position,  if  not  to  make  it 
superior  to  the  finest  tobaccos  grown  in  the  world. 

The  markets  of  the  United  States  offer  every  inducement  for  the  improvement  and 
spread  of  the  Philippine  tobacco  industry.  This  becomes  all  the  more  evident  when 
we  consider  the  vast  sums  of  money  annually  expended  by  the  United  Staters  for  for- 
eign tobacco.  During  the  year  ending  June  30,  1900,  the  United  States,  according  to 
official  statistics  of  the  agricultural  imports  of  the  United  States,  jjaid  for  Cuban 
tobacco  $7,615,991  United  States  currency,  and  $4,569,271  United  States  currency  for 
Sumatra  tobacco.  During  this  same  year  the  Philippines  exported  to  the  United 
States  only  a  few  hundreds  of  dollars'  worth  of  tobacco,  or  less  than  one-hundredth  of 
1  per  cent  of  the  tobacco  importations  of  that  country.  While  it  may  he  true  that 
Philippine  tobacco  may  never  entirely  supplant  Cuban  and  Sumatra  tobacco  in  the 
United  States,  there  is  certainly  every  inducement  to  encourage  and  improve  the 
industry  untO  modem  cultural  methods  have  realized  to  the  fullest  extent  the  highest 
perfection  of  the  crop. 


RBQUlRBMBNTB   Or  THE  TOBACCO   MAMUPACTUREK. 

In  the  manufacture  .of  high-grade  cigars  certain  essentiab  are  necessary.  The 
tobacco  must  bum  smoothly  and  freely,  with  a  pleasant  taste— not  rank  and  strong, 
nor  too  mUd.  When  the  taste  is  pleasant— not  sharp  and  bitter — thearoma  will  invan- 
ably  be  good.  The  cigar  that  possesses  the  above  qualities  will  meet  with  a  ready  sale. 
The  wrapper  of  the  cigar,  as  distinguished  from  the  filler,  must  be  light  in  color,  rich  in 
grain,  thm  in  texture,  small  in  vein  and  stem,  very  elastic,  and  of  good  burning  qualj^. 
It  should  stretch  and  cover  well,  have  little  aroma,  and  appear  well  on  the  cigar.  Trie 
most  desirable  sizes  are  40  and  45  centimeter  leaves,  for  from  such  leaves  the  manufac- 
turer can  obtain  four  cigar  wrappers  from  each  leaf  with  but  little  waste.  After  such  a 
suitable  wrapper  leaf  is  grown,  it  must  be  properly  cured,  assorted,  and  classified. 
The  manufacturer  can  never  afford  to  pay  a  high  price  for  a  bale  ot  tobacco  unless  he  can 
calculate  just  how  many  suitable  leaves  it  will  contain.  This  is  one  reason  why 
Sumatra  tobacco  commands  such  ahigh  value,  for  so  carefully  is  the  grading  and  assort- 
ing done  that  the  manufacturer  knows  how  many  cigars  each  package  ot  tobacco  will 
wrap,  and  that  the  color  will  be  uniform.  Wrapper  tobacco  should  be  uniform  in  size, 
color,  and  texture;  then  the  buyerknowswhat  he  is  getting,  and  is  willing  to  payagood 

For  cigar  fillers  the  leaves  should  be  somewhat  shorter,  ot  medium  body,  have  a  rich 
brown  color,  and  burn  smoothly  and  freely.  The  quality  of  the  filler  determines  the 
character  ot  the  cigar;  hence,  the  filler  must  poEaess  the  desirable  aroma  that  distin- 
guishes a  good  cigar. 
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Philippine  tobacco  has  some  of  the  above  properties  and  has  earned  its  reputation 
on  account  of  ita  agreeable  aroma,  fine  veins,  and  notable  elasticity.  This  applies  only 
to  the  better  quality  of  tobacco  grown  on  the  alluvial  lands  of  the  Cagayan  River,  in 
northern  Luzon.  The  tobacco  grown  in  the  Viaayan  Islands  is  coarser,  uneven  in 
color,  and  of  greater  strength.  From  the  provinces  along  the  west  coast  of  northern 
Luzon  the  totecco  ia  of  heavy  body,  and  that  rrown  near  me  sea  has  but  little  combus- 
tibility. Its  ra^ed,  broken  character  also  lowers  its  market  value.  The  tobacco 
grown  in  NuevaEcija  was  formerly  considered  fine,  but  the  color  was  a  decided  yellow, 
and  the  taste  somewhat  bitter. 


the  risk  of  a  ]wtiai  or  total  feilure  of  the  crop.  To  make  gooa  seed  beds  is  a  laborious 
task  and  requires  good  judgment  in  the  selection  of  the  location,  soil,  and  in  the  prepa- 
ration of  the  land.  To  nave  plenty  ot  good,  strong,  healthy  plants  is  the  surest  founda- 
tion foragood  crop  of  tobacco,  provided  they  are  from  seed  true  to  the  desired  standard. 
It  is  very  important  that  in  the  preparation  of  the  seed  bed  an  abundant  supply  of  seed 
should  be  sown,  and  provisions  made  for  a  succession  of  plants,  so  that  when  the  plant- 
ing season  coHies  the  supply  of  plants  suitable  for  transplanting  will  be  ample  for  the 
purpose,  and  the  supply  will  be  maintained  throughout  the  period  in  which  the  plant- 
ing is  to  be  done. 

The  best  soil  for  the  seed  bed  is  a  rich,  friable,  dark,  vii^in  loam  or  sandy  loam.  A 
deep,  well-drained  soil  is  greatly  to  be  preferred.  The  necessary  operations  of  tilling 
ana  stirring  the  soil  should  precede  sowing  the  seed  by  several  weeks.  It  is  usually 
customary  to  thoroughly  plow  or  spade  the  land  and  mark  the  land  off  into  a  number 
of  beds  surrounded  fajTbrnirds.  In  the  famous  Deli  district  in  Sumatra  the  beds  are 
built  up  about  30  centimeters  high  and  surrounded  by  ditches.  The  size  and  number 
of  the  beds  vary,  but  they  areusually  rectangular  in  shape,  withsuitable  walks  or  pas- 
sageways between  them.  The  beds  are  highly  fertilized  with  rich  manures  or  with 
any  complete,  specially  prepared  commercial  fertilizer.  Stable  manure,  or  any  com- 
plete guano,  may  be  usecf.  Care  should  be  taken  to  thoroughly  mix  the  fertilizers  with 
the  soil,  so  that  the  greatest  amount  of  plant  food  may  be  available  for  the  young  plants. 
In  the  case  of  old  hinds  it  is  always  advisable  to  bum  the  land  over  to  insure  safety 
against  grass  and  weeds.  With  new  land  the  trouble  from  such  sources  is  slight;  but 
burning  is  sometimes  practiced  to  increase  the  richness  ot  the  soil  by  adding  the  fer- 
tilizing properties  ot  the  burned  wood.  The  burning  is  usually  done  one  week  before 
planting  the  seed.  After  burning,  the  soil  is  well  spaded  and  all  roots  and  tufts  are 
carefully  removed,  and  the  surface  made  loose  and  smooth.  Then  the  soil  is  well 
watered  and  the  seed  mixed  with  sand,  or  sifted  wood  ash*s  are  nicely  spread  over  the 
surface.  After  the  seeds  are  sown,  the  soil  should  be  thoroughly  compacted  with  a 
heavy  roller  and,  if  the  soil  is  at  all  dry,  the  beds  should  be  watered  and  Kept  continu- 
ously moist,  but  not  wet.  until  the  plants  are  set  out.  It  b  best  to  plant  new  seed  beds 
at  intervals  of  every  tew  days,  in  order  to  be  sure  to  always  have  fresh  plants  ot  proper 
size  on  hand  when  the  time  comes  for  transplant ir^.  On  a  commercial  scale  it  requires 
about  45  grams  of  seed  to  sow  a  bed  1  hectare  in  size.  In  the  Cagayan  Valley  the  seed 
is  sown  in  the  beds  during  the  latter  part  of  September  and  the  first  weeks  of  October, 
while  the  transplanting  is  made  during  the  early  part  of  December.  This  period  of 
panting  the  seed  bed  varies  slightly  in  the  difierent  parts  of  the  archipelago  on 
account  of  the  varied  climatic  conditions;  but  practically  all  of  the  transplantmg  is 
done  during  the  month  of  December,  as  experience  has  shown  this  to  be  the  best  month 
tor  such  operations.  In  many  parts  of  the  Philippines  it  will  be  found  advisable  to 
construct  some  sort  of  cover  for  the  seed  bed  to  protect  the  seeds  and  tender  plants 
from  the  intense  heat  of  the  sun,  A  suit&ble  shelter  made  ot  straw,  cogon  grass,  or  nips 
palm,  raised  about  1  meter  above  the  ground,  will  sufhce.  It  should  be  so  artanged 
that  the  coverii^  can  be  put  close  togetner  or  spread  out  to  regulate  the  amount  of  heat 
received  by  the  small  plants.  After  a  few  weeks  this  covering  can  be  removed  alto- 
gether and  kept  to  serve  tor  another  bed.  White  ants  and  sometimes  caterpillars  and 
worms  arc  destructive  in  the  seed  beds,  and  should  be  removed  by  hand  or  by  mixtures 
of  poisonous  subatancea  and  water  known  to  be  effective  in  removing  such  peats.  When 
the  plants  are  drawn  for  transplanting,  great  care  should  be  taken  to  secure  as  much 
root  as  possible.  It  is  usually  considerM  the  best  practice  to  carefully  wash  away  all 
particles  of  the  seed-bed  soil  that  cling  to  the  roots,  for  the  plants  live  and  grow  better 
when  the  roots  are  perfectly  clean. 
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Few,  if  any,  plants  are  bo  easily  modified  aa  tobacco  by  climate,  soil,  elevation. 


.,  and  different  methods  of  cultivation.     This  is  plainly  d 
Btrated  by  the  rapid  changes  which  take  place  in  the  character  ot  the  leaf,  flavor, 
aroma,  and  epecial  fitness  for  the  varied  usea  and  for  different  markets  in  introducing 
Beed  of  well-marked  varieties  into  new  districts.     Each  new  class  of  soil,  materially 


,  laterially 
wded  by  climatic  conditions,  gives  peculiar  qualitiea  to  the  cured  leaf  aa  to  its  flavor, 
texture,  color,  etc. 

It  has  long  been  recognized  that  tobacco  grown  near  the  sea  or  large  bodies  of  salt 
wat«r  has  poor  combustibility  and,  while  the  taste  may  be  sweet,  it  commands  a  low 
price  for  the  manufacture  of  cigars  on  account  of  its  poor  burning  qualities. 

In.  tropical  countries  the  favored  locations  for  tobacco  cultivation  are  the  interior 
fdluvial  valleys.  In  such  places  the  soils  are  usually  deep,  porous,  easUy  stirred  and 
cultivated,  and  the  periodic  overflow  of  the  rivers  adds  new  fertilizing  elements  to 
the  soil,  already  rich  in  plant  food.  The  famous  tobacco  districts  of  Isabela  Province 
belong  to  this  class,  as  well  as  the  valley  lands  of  the  provinces  of  the  west  coast  of 
Luzon.  In  the  Ca^yan  Valley  the  quantity  of  rainiall,  according  to  two  yeare' 
observation  ending  jn  1897,  ia  much  less  than  at  other  points  in  the  interior  of  Luzon, 
or  in  the  southern  islands.  The  total  amount  of  rainfall  durii^  the  year  is  700  mm., 
the  greater  part  of  which  falls  during  the  period  from  June  to  October.  During  the 
months  of  January,  February,  and  March,  when  the  tobacco  is  growing  and  ripening, 
the  rainfall  does  not  exceed  20  mm.  Comparing  the  climate  of  this  region  with  the 
Deli  district  in  Sumatra,  it  will  be  found  that  the  climatic  conditions  of  the  latter 
region  more  closely  resemble  those  of  southern  Luzon  and  some  of  the  southern  islands. 
TEe  rainfall  is  distributed  over  the  entire  year,  while  the  greatest  amounts  are  recorded 
in  October,  November,  and  December,  The  total  amount  received  during  the  year 
averages  more  than  2,000  mm.  The  stations  in  the  Philippines,  where  equivalent  or 
greater  amounts  of  r^nfall  are  recorded,  are  Bolinao  in  Zambales  Province,  Albay 
in  southern  Luzon,  La  Carlota  in  western  N^ros,  northeastern  Mindanao,  and  Vigan 
in  Ilocos  8ur  Province. 

In  Sumatra,  where  the  beet  results  with  tobacco  have  been  obtained,  the  soils  are 
mainly  volcanic  in  origin.  Where  tho  finest  and  silkiest  tobacco  of  a  rich  brown 
color  is  grown  the  soils  are  clayey,  whilethelightercolorsof  fine  cigar-wrapper  tobacco 
are  grown  on  loamj"  and  sandy  soils,  with  clay  subsoils.  In  the  clayev  soils  of  the 
Deli  and  Langkat  districts,  tobacco  can  often  stand  droughts  of  three  weelcs  and  longer 
wiOiout  much  injury,  but  in  these  districts  the  frequent  light  showers  are  of  great 
value  to  the  growing  crop.  Experience  has  also  shown  in  Sumatra  that  the  best 
results  have  been  obtmneo.  on  iMid  situated  from  8  to  16  kilometers  from  the  ocean, 
while  tobacco  plantations  high  up  on  the  mountains  have  had  poor  success  in  grow- 
ing fine,  silky  wrapper  tobacco.  The  lowlands,  free  from  frequent  inundations  and 
not  too  near  the  sea,  with  soils  consisting  largely  of  fine  sand  and  silt,  and  rich  in 
organic  matter,  have  given  the  best  results. 

In  the  Philippines  many  fine  bodies  of  interior  valley  land,  with  rich,  loamy  soils, 
can  be  found  where  tobacco  cultivation  has  not  been  practiced,  and  it  is  on  such 
tracts  of  land  that  its  introduction  is  especially  recommended.  Mindanao  possesses 
many  large  valleys  with  alluvial  soils  tluit  could  undoubtedly  be  made  to  produce  a 
fine  quality  of  tobacco.  The  soils  ot  the  large  valley  between  Manila  and  the  Lin- 
gayan  Gulf  should  be  carefully  tested  with  seed  from  the  famous  tobacco  districts  of 
the  world,  to  determine  its  fitness  for  growing  tobacco.  New  areas  are  constantly 
beii^  tried  in  various  parts  of  the  world,  where  tobacco  growing  was  unknown,  and 
the  success  of  so  many  of  these  sbotiid  prove  an  incentive  to  greater  efforts  on  the  part 
of  the  Philippine  planter  to  enter  into  competition  to  furnish  a  goodly  portion  of  the 
world's  supply  of  this  profitable  crop.  Only  very  recently  the  cultivation  of  Havana 
tobacco  has  been  introduced  into  Anam  and  Tokin,  in  French  Indo-China,  and  a 
portion  of  the  crop  exported  to  Manila.  Such  an  example  shows  what  may  be  accom- 
plished by  careful  experimentation  in  the  field  of  new  crops,  and  should  stimulate 
the  eneigies  of  farmers  in  every  part  of  the  archipel^o. 


Since  the  profits  of  growing  tobacco  depend  largely  on  the  planter's  ability  to  pro- 
duce a  leaf  of  such  qualities  as  to  make  it  desirable  to  the  manufacturer,  it  follows  that 
the  greatest  care  should  be  exercised  in  the  cultivation  of  the  plant.  Prior  to  the 
work  of  transplanting,  the  ground  should  be  thoroughly  plowed  or  spaded  to  a  con- 
siderable depth.    Deep  cultivation  ia  advisable  on  any  cmitacter  of  soils,  as  it  readily 
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allows  the  free  percolation  of  rain  and  air  through  tho  soil,  and  ii 

o£  available  plant  food  contained  in  the  soil  and  helps  to  eon , 

especially  in  times  of  drought.  If  only  email  luiiounts  of  manures  are  to  be  applied,  it 
can  be  spread  broadcast  after  the  first  plowing;  but  it  lai^e  quantities  ot  stable  or  ^traw 
manures  are  used  it  is  best  to  plow  them  in  several  weeks  bdore  the  time  of  setting  out 
the  plants.  After  plowing,  the  land  should  be  harrowed  with  a  disk  harrow  and  then  with 
a  smoothing  harrow.  In  Sumatra,  where  all  of  the  operations  are  performed  by  Chinese 
coolies,  the  work  of  breaking  the  soil  is  performed  by  an  imj)lement  called  the  "tyan- 
kol,"  a  sort  ot  spade^  which  takes  the  place  of  the  plow,  while  the  work  of  smoothii^ 
and  reducine  the  soil  to  a  fine  state  of  tilth  is  accomplished  by  hoes  and  iron  rakes. 
Either  by  plows  and  harrows  or  by  spades  and  rakes,  the  field  should  be  made  loose 
and  smooth  before  transplanting  or  the  young  plants  are  at  a  disadvantage  from  the 
very  start.  The  writer  has  seen  many  fields,  especially  in  Batangas  Province,  where 
young  tobacco  plants  were  attompting  to  grow  in  a  field  filled  with  the  hard  clods  of 
intractable  clay  soil.  Such  methods  are  to  be  condemned,  for  plants  as  tender  and 
delicate  as  tobacco  can  not  make  a  good  growth  in  improperly  prepared  fields. 

Often  it  will  be  found  advisable  to  water  the  field  before  the  work  of  transplanting 
begins.  Transplanting  can  be  done  by  hand  or  by  a  transplanting  machine.  Such  a 
machine  can  only  be  used  on  level  fields  freo  from  stumps,  stones,  or  lai^e  quantities 
of  undecomposed  v^etable  matter.  By  its  use  more  satisfactory  results  are  obtained, 
and  large  areas  can  beplanted  at  much  less  expense  than  by  hand  planting.  A  trans- 
planter is  a  two-wheeled  machine,  drawn  by  two  horses  or  mules.  One  man  drives 
while  two  boys  drop  the  plants.  Plants  are  set  with  mathematical  regularity  at  any 
distance  desired.  The  machine  is  so  arrai^ed  that  asupply  of  water  is  furnished  at  the 
time  of  planting,  so  that  the  plants  are  thoroughly  watered  while  being  placed  in  the 
soil.  Machines  of  this  character  are  widely  used  in  the  United  States  for  setting  out 
tobacco,  cabbie,  and  tomato  plants,  with  exceptionally  good  results.  Machine-set 
plants  start  quicker  and  grow  and  mature  more  evenly  than  hand -set  plants. 

In  Sumatra,  where  all  aecessary  operations  are  earned  on  by  hand,  the  coolie  is  pro- 
vided with  a  plant  string  the  same  length  as  the  field.  Each  end  ot  the  strine;  is 
securely  attached  to  a  stick  of  the  same  lei^th  that  it  is  intended  the  rows  shall  be 
separated.  This  string  is  divided  into  intervals  by  means  of  colored  string  to  show 
the  proper  distance  of  Qie  plants  in  the  row.  By  means  ot  asharp  stick  holes  are  made 
at  the  proper  distance  about  10  centimeters  deep  and  7  centimeters  in  width.  The 
holes  are  watered  immediately  before  the  plants  are  put  in.  The  plants  are  pulled 
from  the  bed  when  the  dew  is  still  on  them  and  set  out  late  in  the  afternoon  when  the 
rays  of  the  sun  are  not  very  strong.  During  the  daytime  the  pulled  planls  are  kept 
in  a  basket  and  carefully  watered  and  covered  with  cloth.  About  i  o'clock  in  the 
afternoon  the  coolie  drops  from  the  basket  a  plant  beside  ea«h  hole  and  when  all  of 
the  plants  are  dropped  commences  to  plant.  He  holds  the  plant  in  the  center  of  the 
hole  with  his  left  hand  and  with  his  right  hand  presses  the  soil  around  the  roots  care- 
fully but  firmly,  so  that  he  can  give  the  plant  a  slight  pull  without  removing  it. 

As  regards  the  number  of  plants  to  the  hectare,  this  depends  so  largely  on  experience 
and  the  character  of  the  soil  and  the  kind  of  tobacco  that  special  directions  can  not  be 
given.  Close  planting  in  tho  row  tends  to  develop  a  very  thin  leaf,  while  open  plant- 
ing allows  the  leaves  to  grow  to  a  greater  size  ana  develops  the  gums  and  oils  so  com- 
mon to  tobacco.  For  cigar  wrappers  it  is  usual  to  plant  closely  in  the  row  in  order  that 
the  leaves  will  shade  each  other  and  develop  the  fine,  thin  leaves  desired  for  this  pur- 
pose. In  Sumatra  as  many  as  10,000  plants  are  set  out  in  a  field  of  IJ  acres  (dightly 
more  than  one-half  of  a  hectare).  For  cigar  fillers  or  for  tobacco  to  be  used  for  manu- 
facturing purposes,  the  planting  is  much  more  widely  separated  than  in  Sumatra. 

As  it  is  always  desirable  to  get  a  uniform  growth,  great  care  should  be  exercised  to 
have  each  plant  live.  Replanting  should  be  done  as  quickly  as  it  is  possible  to  deter- 
mine where  fresh  plants  are  needed.  If  the  soil  is  moist  and  showers  are  frequent, 
watering  the  plants  is  unnecessary;  but  if  the  pound  is  dry  they  should  be  watered 
immediately  after  setting  and  each  day  thereafter  as  loi^  as  the  plants  require  it. 
The  quantity  of  water  used  is  in  all  cases  governed  by  the  condition  and  nature  of  the 
soil.  Usually,  after  setting,  the  plants  are  undisturbed  for  a  period  of  several  days, 
during  which  time  they  are  taking  root.  After  this  time  cultivation  should  be  begun 
and  continued  rapidly  and  frequently  until  further  cultivation  is  liable  to  injure  the 
growiiw  leaves.  Cultivation  at  first  can  be  done  by  a  light  plow  or  hoe;  but  after  the 
plants  have  reached  a  considerable  height  only  the  hoe  should  be  used,  and  this  very 
tightly.  At  this  period  the  leaves  furnish  sufficient  shade  to  prevent  the  soil  from 
baking  and  hindering  the  growth  of  the  surface  roofs. 

Every  effort  is  made,  both  through  fertilizing  and  cultivation,  to  maintain  a  steady 
and  rapid  growth,  as  any  check  in  the  rate  of  growth  tends  to  thicken  the  leaf  and 
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be  rich  ii 


_.  .  .  „  In  Suma- 
tra the  crop  ia  riven  three  cultivations.  The  aecond  cultivation  is  made  at  the  time 
the  plants  are  about  30  centimeters  high.  Just  before  the  second  cultivation  the  coolie 
carefully  removes  the  lower  leaves,  placea  them  around  the  stem,  and  packs  the  looao 
soil  on  Uiese.  At  this  second  cultivation  the  suckers  are  broken  off  and  buried  in  the 
same  way  aa  the  leaves,  so  as  to  protect  the  stem.  The  work  of  topping  and  suekering 
varies  considerably  with  reference  to  individual  plants  and  the  character  of  tobacco 
desired. 

Early  or  low  topping  is  not  desirable,  as  it  throws  too  much  growth  into  the  leaves, 
making  them  coarse  and  lar^e.  If  the  plants  are  thrilty  and  the  weather  favorable  for 
growth,  it  ia  frequently  advisable,  if  thin,  iine-textured  leaves  are  desired,  not  to  top 
flie  plants  at  all,  but  let  them  produce  their  flowers  and  seed  pods.  If,  however,  the 
plants  seem  weak  and  it  appears  that  they  can  not  mature  the  fuD  number  of  leaves,  they 
should  be  topped  by  pincning  out  the  "buttons,"  allowing  to  remain  aa  many  leaves 
as  the  plant  will  be  able  to  mature.  When  plants  have  been  topped  too  low  and  the 
leaves  thicken  and  curl,  a  few  suckers  may  be  permitted  to  grow,  which  will  remedy 
any  thickening  and  curling.  By  using  good  judgment  in  the  matter  of  topping  and 
suekering,  and  making  proper  allowance  as  to  the  soil  and  climatic  conditions,  the 
leaves  can  be  grown  to  almost  any  thickness  that  ia  desired. 

From  the  time  the  plants  b^n  to  grow  in  the  seed  bed  until  they  are  harvested 
they  should  be  esamined  carefully  for  worms,  insect  peats  of  all  kinds,  and  all  of  the 
diseaacBwhichtheyaresubject  to.  Wormsmaybe  removed  by  hand  or  by  applica- 
tions of  mixtures  containing  poisonous  substances,  such  as  Pans  green.  For  diseased 
plants  frequently  there  is  no  other  remedy  than  to  remove  the  plant  and  reset  other 
plants.     But  if  the  resetting  is  done  loo  late  the  small  plants  never  amount  to  much 

At  the  time  of  topping,  or  when  the  buds  have  made  their  appearance,  a  few  plants 
are  usually  left  for  seed.  Only  the  best,  finest,  and  healthiest  looking  plants  are 
selected  for  this  purpose.  These  are  allowed  to  grow  and  blossom  at  their  full  height 
Sometimes  all  of  the  leaves  are  removed;  but  usually  only  the  bottom  leaves  are  laien 
off.  When  ripe,  the  little  balls  containing  the  seeds  are  carefully  cut  off  with  a  knife 
or  other  sharp  instrument.  The  cutting  must  be  done  carefully  so  that  the  seed  will 
not  fall  out.  The  seed  pods  are  then  spread  out  in  the  sun,  and  when  thoroughly 
dried  the  seeds  can  be  removed.  The  seed  should  be  cleaned,  preferably  in  a  amaU  , 
seed  mill,  and  only  the  heaviest  seed  preserved  for  the  next  planting. 


More  satisfactory  results  are  obtained  when  the  leaves  ace  "primed"  than  when  the 
entire  stalk  is  cut.  By  cutting  the  entire  stalk  much  green  tobacco  ia  carried  to  tlie 
^ed,  since  all  the  leaves  never  ripen  on  the  plant  at  the  same  time.  By  the  system  of 
priming  the  leaves  are  taken  off  the  stalk  as  soon  as  they  ripen  and  earned  to  the  dry- 
ing sheds  in  t^kets.  Sometimes  half  of  the  leaves  are  removed  and  the  balance  of  the 
stalk  cut  and  the  leaves  cured  on  the  stalk.  Tobacco  should  never  be  cut  or  primed 
when  wet  with  rain  or  dew,  as  this  causes  the  leaves  to  sunburn  and  little  holes  to  form , 
which  lowers  the  value  of  the  leaf.  If  the  tobacco  gives  promise  of  being  "wrapper" — 
that  is,  if  it  is  light  green,  very  sound  in  leaf,  and  of  desirable  size — it  should  be  primed 
at  an  early  stage  of  ripening.  If,  however,  appearances  indicate  that  it  will  prove 
"filler"  tobacco,  it  should  be  allowed  to  thoroughly  ripen. 

In  the  Cagayan  Valley  it  is  custflraary  to  make  five  gatherings  of  the  ripened  leavesat 
intervals  of  eight  days.  The  native  cuts  the  leaves  while  they  are  hot  and  drooping 
collectBthemonhisIeftarmuntil  the  bundle  is  too  large,  when  it  is  placed  on  carta  and 
hauled  to  the  sheds. 

The  different  primings  should  be  kept  separate  in  the  shed,  so  that  they  can  bo  fer- 
mented separately,  as  each  s@t  of  leaves  from  different  parts  of  the  plant  requires  differ^ 
ent  treatment  in  the  subsequent  fermentation. 

If  the  soil  is  rich  and  the  season  favorable,  a  second  profitable  crop  can  he  produced 
from  the  suckers.  The  first  suckers,  of  course,  should  bebrokenoff  from  time  to  time; 
otherwise  they  will  sap,  hinder,  and  check  the  growth  of  the  leaves.  When  all  of  the 
leaves  have  been  primed  from  the  original  stalk,  exceptfourorsix  leaves  at  the  top,  two 
suckers  should  be  allowed  to  grow  fiom  the  bottom  of  the  stalk.  These  will  be  well 
started  by  the  time  the  top  leaves  of  the  original  stalk  are  ripe.  The  stalk  should  then 
be  cut  just  above  where  tlie  suckers  sprout,  and  cultivation  should  begin  at  once,  by 
carefully  placing  soil  up  around  the  old  stubble.  The  suckers  should  not  be  allowed 
to  have  more  tlmn  six  or  seven  leaves  each.    The  growtli  of  these  will  he  rapid,  and 
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they  will  mature  early.  Usually  these  ate  not  primed,  but  the  stalks  should  be  cut. 
In  northern  Luzon  these  mature  in  about  three  weeks  and,  in  years  of  great  humidity, 
a  second  crop  of  euckera  is  allowed  to  ^w. 

After  harveatine,  the  tobacco  is  earned  to  the  sheds  for  drying  and  curing.  These 
sheds  are  usually  large  enough  to  hold  the  crop  from  a  number  or  small  fields.  Many 
different  kinds  of  drying  sheds  arc  used  and  differences  of  opinion  prevail  as  to  the 
relative  merits  of  each  style  of  shed.  Some  are  broad  and  flat,  others  narrow  and  tall. 
The  broad,  flat  type  of  barn  is  to  be  preferred,  for  the  tobacco  cures  more  slowly,  and 
bett-er  results  are  obtained.  The  interior  of  the  shed  is  so  conatiucted  that  frequent 
tiers  of  rafters  and  posts  allow  ample  su_pport  for  banging  the  tobacco.  The  doors  and 
windows  should  he  arranged  witfi  the  idea  of  giving  very  thorough  ventilation  when 
open.  The  manipulation  of  the  bam  or  curing  shed  is  entirely  governed  by  the  con- 
dition of  the  weatner  and  the  nature  of  the  tobacco  and  no  fixed  rules  can  be  given. 

n      :j      1.1  _  3  ^..j ^  _.     .1  ■     1  jjj  jjjg  curing  of  the  crop,  and  as 

-,  only  eigerience  can  determine 
in  the  curing  shed.  The  process 
.equires  a  few  weeks,  especially  if  the  leaves  have  been  primed.  The  crop  is  con- 
sidered thoroughly  cured  when  the  midribs  of  the  leaves  are  cured;  it  is  then  ready 
to  be  taken  to  the  packing  house  for  sorting,  fermenting,  and  baling. 

Very  much  of  the  value  of  tobacco  depends  upon  the  infinite  care  that  is  taken 
throughout  the  whole  period  of  its  production  and  thorough  consideration  of  all  the 
delaifi  should  be  shown  in  the  fermentation,  grading,  and  sorting.  The  fermentation 
has  two  purposes.  The  first  is  to  insure  the  proper  texture,  glossy  appearance,  and 
color  to  the  leaf.  It  brings  out  the  characteristic  properties  of  trie  leaf,  which  are 
hardly  apparent  when  the  leaf  is  cut  in  the  field.  It  is,  furthermore,  necessary  to 
press  the  tobacco  into  hales,  so  that  it  can  be  shipped  in  comraict  form,  llie  best 
results  are  obtained  when  bulk  fermentation  is  practiced.  In  iaie  method  the  leaves 
areassortedintopilee,  dependiM  on  what  i>art  of  the  stalk  they  have  been  token  from. 
Layer  after  layer  of  leaves  are  Waced  ti^ethor,  until  piles  of  more  than  1  meter  are 
reached.  The  temperature  in  the  pile  gradually  rises,  and  frequently  thermometers 
are  inserted  to  determine  the  exact  degree  of  heat,  which  is  never  allowed  to  become 
excessive,  or  the  tobacco  will  be  injured.  The  piles  are  frequently  turned  over,  to 
secure  the  proper  heat  and  regulate  the  fermentation.  No  stotement  can  be  made  as 
to  how  often  the  piles  should  be  turned  over,  or  when  this  should  be  done,  as  it  depends 
upon  the  condition  of  the  tobacco,  especially  as  to  how  moist  it  was  when  placed  in 
the  pile.  The  leaves  from  the  upper  part  of  the  stolk  must  be  fermented  more  slowly 
than  the  lower  leaves;  consequently,  the  piles  must  be  torn  down  and  rebuilt  more 
often.  The  principal  fermentation  is  one  before  the  sortii^  as,  after  the  sortii^.  there 
are  so  many  grades  which  have  to  be  kept  separate.  Often  these  different  grades  are 
referrnented  to  improve  the  quality  of  the  leaf. 

In  the  Caga^n  Valley  the  tobacco  is  placed  into  packs  of  four  bundles  of  from  20 
to  ■lO  leaves.  These  bundles  are  then  placed  into  bales  of  80  packs.  From  1  hectare 
an  average  yield  for  a  number  of  years  is  G12  kilos  of  dry  leaves.  ITie  tobacco  ia 
frequently  assorted  with  the  following  results;  From  1  hectare,  10  packs  of  superior 
towicco,  30  packs  of  first-class,  40  packs  of  second-class,  80  packs  of  third-class,  160 
packs  of  fourth-class,  and  a  number  of  packs  of  fifth-class  tobacco.  The  sorting  ia 
generally  earned  on  with  reference  to  the  colors,  absence  or  presence  of  spots,  length 
and  soundness  of  leaf.  Many  divisions  and  subdivisions  are  made,  according  to  market 
demandsand  the  intended  useof  the  tobacco.  After  the  work  of  sortingand grading 
has  been  completed  it  is  baled  into  compact  bales,  when  it  is  ready  for  mipment. 


The  growing  of  crops  under  shade  is  not  a  new  idea,  but  was  practiced  perhaps 
hundreds  of  years  ago;  but  the  cultivation  of  fields  of  tobacco  under  a  light  cloth 
shelter  of  some  character  is  comparatively  recent.  The  idea  of  using  shaife  started 
in  the  United  Stotes  in  Florida,  where  in  the  last  few  years  tobacco  cultivation  has 
made  enormous  advances.  It  was  noticed  that  in  new  land,  only  partially  cleared 
of  the  forest  growth,  the  plants  grown  under  the  scattered  trees  were  fat  superior  to 

Elants  not  so  shaded.  From  tins  the  idea  of  artificial  shade  had  its  birth  and  now 
live  fields,  nearly  5  hectares  in  size,  are  grown  under  shade  with  great  success. 
In  addition  to  the  experiments  in  Florida  many  trials  have  been  made  in  the 
8tote  of  Connecticut  wim  equal  success.  The  character  and  quality  of  the  tobacco 
was  considerably  modified  and  profits  greatly  increased.  It  was  aetermined  that 
tobacco  fully  equal  to  the  finest  Sumatra  leaf  could  he  grown  in  the  Connecticut 
Valley  on  a  commercial  scale,  and  the  experiments  received  widespread  attention, 
and  large  companies  have  been  formed  to  grow  tobacco  exclusively  under  shade. 
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By  using  the  shade   the  damage  from  insect  pesta  is  reduced  t    ..  .  -  -  ,   - 

moisture  content  of  the  soils  is  increased,  while  the  evaporation  from  the  leaves 
is  largely  retained,  favoring  a  more  rapid  and  luxurious  growth.  The  shelter  tempers 
to  some  extent  the  intense  heat  of  the  sun  and  at  the  aame  time  readily  allows  the 
free  passage  of  even  the  slightest  showers  throtwh  it. 

In  figure  2  is  shown  the  general  appearance  of  a  tobacco  field  covered  with  a  cheese 
cloth  shelter.  The  field  contains  sihout  4J  hectares  and  is  one  of  a  number  of  large 
fields  of  shaded  tobacco  grown  in  Florida  in  1899.  In  fi^e  3  is  shown  the  defalk 
of  the  outside  structure  or  the  framework  before  the  covering  was  put  on.  In  figure 
4  is  shown  the  details  of  the  framework  of  a  shade  that  was  used  in  the  Connecticut 
Valley  in  1901. «  A  strong  framework  is  constructed  of  posts  and  stringers,  that  is 
further  strengthened  by  strong  wires  secured  at  each  end  of  the  field  by  strong  stakes 
driven  well  mto  the  ground.  This  is  covered  with  some  light  cloth,  such  aa  cheese 
cloth.  By  special  request  an  extra  wide  (about  5  metersi  quality  of  cloth  was  made 
for  the  season  of  1902.  The  cloth  completely  covers  the  framework  and  reaches  to 
the  ground,  where  it  is  secured.  Gates  are  provided,  covered  with  cloth,  and  in 
the  HeldH  of  large  dimensions  it  is  advisable  to  leave  a  road  lengthwise  through  the 
field.  Usually  the  cloth  must  be  renewed  each  season,  but  the  framework  is  built 
sufficiently  strong  to  last  four  or  five  years.  The  height  of  the  framework  is  about 
3  meters,  and  the  average  total  cost  of  the  shade  in  the  United  States  is  about  $360, 
United  States  currency,  for  1  acre.  0.4  hectare.  In  the  Philippines  such  a  shelter 
could  be  constructed  much  more  cheaply,  on  account  of  the  cheapness  of  the  frame- 
work, for  bamboo  and  bejuco  could  be  substituted  largely  for  hard  wood  posts  and 

The  covering  completely  incloses  the  field,  and  should  be  made  bo  close  that  few, 
if  any,  insects  can  enter.  The  protection  from  strong  winds  is  very  beneficial,  as  the 
loaves  are  often  torn  and  lashea  when  the  crop  is  not  protected.    Much  protection  is 


The  force  of  the  heavy  rainfall  is  broken  and  frequently  the  crop  is  saved  when,  with- 
out protection,  it  would  be  badly  torn  and  damiwed.  So  much  better  results  have 
been  accomplished  in  the  United  States  with  the  shade-grown  tobacco  that  an  earnest 

Elea  is  made  tor  its  introduction  into  the  tobacco  districts  in  the  Philippines.  Kumors 
ave  stated  that  the  attempt  is  to  be  made  in  the  Cagayan  Valley,  but  the  author  can 
not  state  how  far  these  experiments  have  been  conducted,  or  what  success  has  been 
attained.  It  will,  of  course,  be  advisable  to  experiment  on  a  small  scale,  rather  than 
expend  any  considerable  amount  of  money  on  materials  tor  shading  laige  fields.  A 
shade  of  sufficient  size  should  be  coostrucled  to  determine  to  what  extent  the  crop  will 
be  benefited,  and  then  plans  can  be  made  for  the  erection  ot  lai^er  coverings. 


From  the  above,  it  is  at  once  apparent  that  the  successful  cultivation  of  tobacco 
requires  the  greatest  care  and  attention,  from  the  preparation  of  the  seed  bed  to  the 
final  fermentation  and  baling  of  the  ripened  leaves.  While  anyone  unfamiliar  with 
tobacco  culture  can  probably  produce  a  crop,  it  is  to  be  doubted  it  it  will  be  of  such  a 
character  as  to  command  a  good  price.  Juagment,  only  to  be  gained  through  experi- 
ence in  growing  the  crop,  is  necessary  at  so  many  stages  of  the  growth  of  the  plant  that 
it  is  doubtful  if  it  is  profitable  for  the  planter  to  undertake  its  cultivation  unless  he  can 
engage  the  services  of  some  one  who  has  had  such  experience.  And  yet  it  is  possible 
for  the  careful  planter,  whopersistently  studies  the  requirements  of  the  crop,  in  a  very 
few  years  to  produce  tobacco  of  a  quaJity  superior  to  that  grown  in  regions  where  its 
cultivation  has  been  practiced  lor  scores  of  years.  When  me  Department  of  Agricul- 
ture attempted  growing  Sumatra  tobacco  under  shade  in  the  Connecticut  Valley,  the 
idea  was  greatly  ridiculed  by  conservative  New  England  planters,  who  scoffed  at  the 
idea  of  trying  to  grow  a  new  kind  of  tobacco.  Thev  maintained  they  had  grown 
tobacco  for  years,  and  knew  the  limitations  of  the  soils  and  climate  and  the  kind  of 
tobacco  best  suited  to  the  conditions.  It  took  only  one  year  to  convince  them  that  a 
new  type  ot  tobacco  could  be  grown  and  sold  for  prices  many  times  in  advance  of  the 
best  prices  ever  obtained  for  the  finest  ot  the  old  standard  crop.  And  this  has  been  the 
experience  of  tobacco  cultivation  the  world  over.  Experiments  have  been  tried  in 
tobacco  growing  in  new  areas  and  in  a  few  years,  in  many  cases,  have  entirely  revolu- 
tionized the  agriculture  in  certain  districts.  New  areas  are  constantly  being  opened 
up.  with  tesults  that  are  very  gratifying,  even  to  the  most  sanguine  experimenters. 


n  Sketches  on  file  in  the  War  Department. 
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In  the  districts  where  toba«co  cultivation,  has  been  carried  on  for  ye&rs,  no  one  should 
be  contented  with  the  results  obtained,  but  should  by  constant  experirapntation  with 
new  seed  and  improved  cultivation  endeavor  to  improve  the  quality  of  the  crop. 
Here  in  the  Philippines  it  is  commonly  stated  that  the  tobacco  grown  to-day  is  inferior 
to  that  formerly  grown.  This  is  greatly  to  be  regretted,  and  it  should  be  the  especial 
effort  of  every  planter  to  produce  tobacco  not  equal  lo  that  grown  a  few  years  ago,  but 
far  superior  to  the  finest  crops  that  were  ever  harvested.  The  tobacco  markets  of  tlie 
world  willingly  pay,  and  pay  well,  too,  for  tobacco  of  a  superior  quality,  whether  it  is 
to  be  used  for  cigars,  cigarettes,  or  manufacturing  purposes.  The  trade  does  not  pay 
well  for  common  tobacco,  for  anyone  can  grow  coarse,  common  tobacco  of  low  grade. 
The  quality  of  the  tobacco  niust  be  superior  to  that  formerly  grown  to  command  a  good 

Erice,  tor  tobacco  consumers  are  becoming  more  fastidious  and  constantly  demand 
etter  goods  for  their  money. 

The  author  is  of  the  opinion  that  the  Philippine  Islands  can  and  should  produce 
cigar-filler  tobacco  that  is  fully  equal  to  the  finest  product  of  the  famous  Vuelta  Abajo 
district  of  Cuba,  and  a  cigar  wrapper  equal  to  Sumatra  tobacco.  With  careful  attention 
to  soil  and  climatic  conditions,  it  is  oelieved  districts  can  be  found  that  will  raise 
tobacco  similar  in  flavor  and  aroma  to  that  grown  in  the  best  districts  of  Turkey.  These 
reaulta  can  only  be  obtained,  however,  by  persistent,  intdligent,  well-directed  efforts 
on  the  x>art  of  the  planter. 

Philippine  tobacco  to-day  does  not  occupy  the  position  it  should,  and  every  planter 
>r  company  engaged  in  its  cultivation  should  strive  to  place  it  on  the  high  standard  it 
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BUEEAU  OP  AemiCULTTIRE. 


By  WiiLiiM  S.  Lyon. 


Manila,  Mmj  1,  1903. 
Sib:  I  have  the  honor  to  submit  herewith,  a,  report  upon  some  of  the  operations  of 
the  Division  of  Plant  Industry  since  the  organization  of  the  Bureau  and  recommend 
thatthesame  be  published  as  Farmers'  Bulletin  No.  7. 

Respectfully,  _  Wm.  S.  I.yon, 

In  ChaTije  of  Division  of  Seed  ami  Plant  Introduction. 

Hon.  F.  LiMaoN-ScRIBNBR, 

Chief  of  Bureau. 


In  the  preliminary  efforts  of  this  division  to  introduce  improved  v 
nomic  plants  into  the  Philippines,  serioua  obstacles  have  been  encountered  owing  to 
the  diflicuity  of  obtaining  reliable  data  as  to  what  has  been  accomplished  by  the  Span- 
iards. Many  excellent  pa^is  are  extant  showing  that  throi^h  private  channels  and 
official  sources  the  economic  flora  of  the  islands  has  been  enriched  by  exotic  species 
from  the  tropical  regions  of  two  hemispheres,  but  there  seeroa  never  to  have  been  any 
concert  of  action  between  the  authorities  nor  any  effort  to  record  these  introductions 
or  tabulate  the  results.  Ab  a  consequence  we  have  had  to  grope  and  feel  our  way  and 
have  doubtless  duplicated  much  elementary  invest^tion  that  could  have  been 
avoided  had  the  bureau  of  agriculture  fallen  heir  to  any  systematic  records  of  its  pre- 
decessor's labors.  Still  another  obstacle  te  success  has  been  found  in  the  widely 
varying  physical  conditions  prevailing  in  different  parts  of  the  archipelago,  and  the 
difficulty  in  securing  in  any  one  region,  where  these  condition*  are  approximately 
alike,  a  sufficient  number  of  experienced  collaborators  from  whose  reports  we  feel  justi- 
fied at  this  time  in  drawing  conclusions. 

Bistribution  of  field,  forage,  and  vegetable  seeds  has  been  made  to  all  of  the  prov- 
inces in  the  archipelago,  and  a  very  manifest  interest  in  the  acquisition  of  improved 
varieties  developed  over  a  large  extent  of  territory. 

The  economic  products  of  temperate  regions  previously  introduced  into  these  islands 
were  chiefly  from  seeds  grown  in  subtropical  countries,  and  until  importations  were 
made  by  this  bureau  little  or  nothing  was  known  of  the  behavior  of  plants  developed 
from  seeds  grown  in  northern  latitudes. 

The  experiments  so  far  conducted  have  already  demonstrated  that  many  carden 
vegetables  of  northern  origin  may  be  grown  to  great  perfection  in  these  islands,  but 
the  sine  jua  non  of  succeso  lies  in  accelerating  their  earliest  possible  development  by 
the  unstinted  use  of  water,  manure,  and  constant  tillage.  With  these  resources  neces- 
sary to  promote  early  maturity  at  hand,  there  is  no  serious  obstacle  to  the  succeestui 
commercial  cultivation  of  very  many  garden  crops  of  colder  climates. 

"The  following  illustrations  have  been  omitted  from  this  report  and  are  on  file  in 
the  War  Department: 

Plate  I.  General  view  of  trial  grounds  of  Bureau  of  Agriculture  in  Malate, 

Plate  IL  Trial  plots  at  experiment  station  of  Bureau  of  Agriculture  io  Malate — 
Eggplants  and  lettuce  in  the  foreground. 

Plate  III.  Vegetables — Lettuce,  eggplants,  tomatoes,  okra,  pease,  beans — Grown  on 
the  experiment  station  of  the  Bureau  of  Agriculture  at  Batangas. 
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Some  attention  has  been  devoted  to  exploiting  the  excellence  of  our  native  truitB 
a,nd  vegetables.  The  facility  with  which  they  may  he  grown,  relative  assurance  of  a 
crop,  and  their  marked  acceptability  to  the  occidental  palate  are  sufRcient  to  encour- 
age their  general  uae. 

In  the  following  pages  are  given  brief  reports  on  those  species  or  varieties  of  plants 
whose  introduction  has  been  followed  by  more  or  less  systematic  and  direct  observa- 
tion, supplemented  by  the  results  obtained  through  our  collaborators  in  various  parfs 
of  the  archipelago. 

To  this  is  added  a  complete  list  of  seeds  and  plants  brought  into  the  Philippines  by 
the  chief  of  the  bureau. 


American  fidd  corns.— 8ix  varieties  have  been  widely  distributed  throughout  the 
provinces,  and  the  results  in  both  growth  and  development  have  been  generally  dis- 
appointing. The  tendency  to  early  maturity  (an  inestimable  feature  m  coutnes  of 
short  seasons,  but  with  nothing  to  commend  it  to  the  tropical  planter)  is  very  marlted, 
and  results  in  a  few  ears  forming  close  to  the  ground.  By  acclimatization  and  careful 
seed  selection,  made  over  two  years,  and  determining  the  proper  season  for  planting 
it  is  hoped  that  this  objectionable  feature  may  be  overcome  or  greatly  modified. 

Native  com  is  of  the  small  Mexican  type,  although  in  parts  of  Negros  and  Luzon  a 
variety  occurs  that  in  habit  and  appearance  closely  approaches  the  old  standard  King 
Phillip  variety.  It  is  far  less  prolific  than  its  American  prototype,  but  liiis  is  doubt- 
less to  be  explained  by  the  absence  of  those  conventional  operations  of  modem  farm- 
inginAmericathatare  deemed  essential  to  the  production  of  a  good  corn  crop. 

Millet  {Pameum  miUaceu.m). — One  of  the  more  dwarf  Japanese  varieties  was  tried, 
as  a  dry-seaeon  crop,  and  exhibited  the  same  early  fruiting  tendency  as  field  com.  It 
was  also  found  less  resistant  to  drought. 


Alfalfa  (Medicago  saliva). — Records  derived  from  outside  sources  are  of  conflicting 
character,  attributable  doubtless  to  general  inexperience  among  native  |>lantere  with 
proper  culture  methods,  a  condition  that  widely  distributed  instructions  failed  to 
entirely  overcome.  The  direct  investigations  made  by  the  bureau,  however,  are  full 
of  promise  for  the  future  of  this  invaluable  clover.  Our  trials  conducted  on  sandy 
soils  and  heavy  clays  indicate  that  there  are  no  radical  climatic  conditions  antago- 
nistic to  success. 

Here,  as  elsewhere,  good,  results  are  assured  only  by  a  deep,  thorough  preliminary 
soil  breakii^,  followed  by  such  subsequent  surface  tillage  as  will  insure  the  reduction 
of  the  soil  to  a  good  seed  bed.  In  addition,  and  particularly  upon  the  west  coast, 
provision  must  also  be  made  for  irrigation  and' drainage. 

There,  season  of  planting  has  an  equally  important  bearing;  for  notwithstanding  a 
voracious  appetite  for  water,  alfalfa  is  easily  "drowned  out,"  and  forty-eight  hours  of 
submersion  is  generally  sufficient  to  destroy  young  seedlings. 

To  effect  a  successful  result,  plantings  should  be  made  toward  the  latter  end  of  the 
rainy  monsoon,  when  long-continued  storms  have  abated  and  there  are  only  enough 
occasional  showers  to  keep  the  young  plants  in  good  growth.  This  period  has  tne 
further  advanti^  of  coming  toward  the  cooler  season  of  the  year  (October  and  Novem- 
ber), when  conditions  are  more  fav<»uble  to  seed  germination  than  in  the  hotter 
months. 

It  is  of  record  that  excessive,  even  inundating,  rains  have  fallen  in  December,  but 
such  instances  are  abnormal. o  It  they  occur,  however,  unless  the  plants  are  well 
advanced  they  may  necessitate  reseeding.  On  the  western  coasts  alfalfa  may  be 
grown  for  both  cutting  and  pasture,  as  the  weather  in  the  five  months  (January  to  May, 
inclusive)  is  well  adapted  tor  curing  the  hay.  On  the  eastern  coasts  the  more  equable 
distribution  of  rains,  the  absence  of  a  loi^,  well-defined  dry  season,  and  the  greatsr 
relative  humidity  would  impair  the  process  of  hay  curing  and  make  the  VEUue  of 
alfalfa  problematical  except  as  a  pasture  crop. 

Teotinte  (Eiuchlaena  luxtiriang). — Teosinte,  so  far  grown  onl^  as  a  dry-season  crop 
and  without  irrigation,  in  two  months  from  planting  has  run  rapidly  to  seed  and  matu- 
rity. Portions  cut  prior  to  this  time  furnished  a  sweet,  nutntious,  and  easilv-cured 
fodder,  and  subsequent  irrigation  has  developed  a  stroi^  aftermath  now  ready  for  a 
second  cutting.  While  there  has  been  no  opportunity  to  observe  its  behavior  during 
the  wet  season,  it  is  probable  that  upon  well-drained  lands  it  will  prove  a  most  pro- 
ductive forage  crop  of  great  economic  value. 


a  The  average  December  rainfall  at  Manila  is  only  58.1  millimeters. 
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Sulla  (Hidymrwm  coTonanum). — Our  preliminary  testB  indicate  that  aullii  has  less 
drought-reaiatance  force  than  alfalfa.  So  far  its  trial  haa  been  restricted  to  light  sandy 
boUb  not  ausceptible  of  irrigation  and  subject  to  a.  drought  whose  prolongation  has  been 
exceeded  only  once  during  the  thirty-seven  years  of  official  meteorolf^ical  recorda  of 
the  archipelago. 


A  number  of  field  or  forage  pulses  are  briefly  reviewed  under  this  heading,  as  most 
of  the  trials  were  made  upon  lands  long  cropped  to  general  uses  and  without  return  of 
fertilizers  of  any  kind,  and  the  preliminary  purpose  of  the  plantings  was  to  determine 
their  relative  adaptability  to  the  country  and  their  soil-renovating  values. 

No  soil  inoculations  were  made. 

The  kinds  tried  have  been  Glycine  hispida  (soy  bean),  DoUchos  chinensis  (cowpea]), 
Doliehoa  mvMiftoTus  {velvet  bean),  and  Lupin-ut  variut  (blue  lupine). 

All  were  grown  aa  dry-aeaaon  crops,  drill  sown,  well  cultivated,  but  given  no  irriga- 

FYom  none  except  the  velvet  beans  were  aatisfactory  results  obtained,  no  crops  of 
sufficient  yield  being  produced  to  pay  for  soiling  or  for  the  labor  of  turning  down  as 
green  manure.  To  this  the  velvet  bean  was  a  notable  exception,  amply  auslaining 
Its  reputation  as  a  dry-region  product,  yielding  abundant  and  vieoroua  vine  and  aeeiL 
Samplesfed  to  carabaosbythe  writer  were  eagerlyconsumed,  and  a  ration  of  this  well- 
known  nutritious  fodder  to  supplement  the  precarious  subsistence  of  chance  weeda  and 
innutritions  graases  that  chiefly  go  to  make  up  the  diet  of  this  moat  useful  animal  would 
doubtless  result  beneficially  to  beast  and  owner  alike.  That  it  will  grow  here  and 
yield  abundantly,  if  not  aa  a  apontaneoua  crop,  at  least  with  a  minimum  outlay  of  labor, 
IS  a  feature  that  should  commend  it  strongly  to  many  native  farmera. 


A  fairly  wide  range  of  experiments  have  been  carried  on  with  horticultural  products 
directly  under  the  bureaus  observation  and  throi^h  a  lai^  circle  of  collaborators. 

The  facts  aa  comii^  to  thia  bureau,  which  of  course  must  be  impartially  recorded, 
show  a  laiget  percent!^  of  failure  or  poor  succeas  than  one  would  desire  to  report  of 
any  planting  enterprise.  Yet  it  must  not  be  forgotten  that  there  were  three  contrib- 
uting causes  that  would  make  a  preponderance  of  ill-aucceas  during  our  initial  year 
almost  unavoidable.  One,  due  t«  the  difficulties  of  maintaining  our  seed  supply  in 
the  best  possible  germinative  condition  while  in  our  own  hands  and  after  it  had  gone 
into  the  hands  of  our  consignees.  This  was  a  pregnant  cause  of  failure,  and  one  that 
happily,  as  the  results  of  improved  methods  of  packing,  preserving,  and  shipping,  will 
be  largely  obviated  in  future.  A  second  cause  of  failure  was  the  unprecedented  and 
long-continued  drought  and  the  failure  of  springs,  streaias,  and  wells  in  localities 
heretofore  under  irrigation,  while  a  third  and  serious  factor  was  found  in  the  necessity 
of  selecting  or  utilizing  the  service  of  willing  but  perfectly  untrained  observers.  Not 
only  were  they  inexperienced  in  cultivation  of  many  of  the  products  sent  to  them,  but 
their  unfarailiarity  with  methods  of  recording  material  and  useful  data  has  impaired 
the  value  of  the  whole.  In  detail,  the  bureau,  outside  of  its  own  definite  triala,  has 
received  reports  on— 

Buak  or  snap  beans. — Beports  from  41  collaborators  show  gratifying  results  from  IG 
sources  and  more  or  less  pronounced  failure  from  25.  From  central  Luzon  came 
the  best  records,  and  the  poorest  are  accredited  to  the  Visayan  group.  Our  own 
observations  show  no  detenoration  in  yield  or  quality,  and  that  good  crops  may  be 
assured  by  the  maintenance  of  proper  conditi' 

'imo  and  pole  6«ans.— These  proved  equall 
ndation  bylistingorhilling-uptheland  wi 

.  a  Phaseolus  lunalus  that  is  so  largely  grown  as  a  perennial  throughout  the  archi- 
pel^o  under  the  name  "  patani."  Our  euftivated  limas  are  in  all  respects  as  to  quality 
and  pntductiveneas  very  much  superior  to,  and  will,  in  time,  I  think,  supersede  the 
"patani." 

Garden  pease. — Outside  reports  have  in  general  been  even  less  eatiafactory  than  thoae 
made  with  beans,  and  our  own  trials,  while  aatiafactoiy,  have  been  merely  confirma- 
tory of  the  hypothesis  that  their  development  would  only  be  good  when  planted  during 
the  coolest  season  of  the  year  (December  to  March)  ancf  irrigated. 

Exotic  cucuriifowie.— Of  these  a  great  variety  of  squashes,  v^etable  marrows,  pump- 
kins, cucumbers,  and  muskmelnns  and  watermelons  have  been  tried,  and  the  long 
record  of  disaster  is  practically  all  confined  to  the  rav^es  erf  insects  or  fungus  diseases. 
Our  own  plantings  quickly  succumbed  to  a  blight  that  the  early  and  frequent  applica- 
tion of  bouUi  bordelaise  was  powerless  to  subdue,  but  we  experienced  no  difficulty  in 
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a  hopeless  undertakinK. 

;he  Hame  as  those  that  nave  at  times  devastated  the  melon 

)t  the  middle  ■western  United  States,  and  may  in  all  likelihood  be 
held  in  suspense  by  the  application  of  timely  prophylactic  sprayings. 

Still  more  valuftole  I  esteem  the  information  derived  from  many  native  Filipino 
gWenera  as  to  the  influence  that  time  of  planting  bears  upon  the  control  o£  ttiese 
diseases,  the  hypothesis,  and  a  very  plausible  one,  being  that  the  spores  of  the 
disease  are  inactive  or  dormant  during  the  dry  season,  and  consequently  plants 
reared  at  that  time  will  escape  all  attacks. 

While  it  is  imprudent  to  generalize  from  isolated  cases,  I  will  cite  the  fact  that  I  ob- 
served, in  Cavi  te  Province,  upon  lands  analogous  fo  those  of  our  own  station  and  located 
like  thelatter  at  sealevel,  both  melons  and  cucumbers  ot  surpassing  excellence,  grown 
from  Ameri.can  seeds  distributed  by  the  bureau,  but  not  planted  until  late  into  the 
dry  season.  These  had  received  irrigation,  but  no  treatment  for  disease  of  any  kind, 
and  their  g;eneral  condition  was  such  as  (o  excite  the  admiration  of  the  most  critical 
horticulturist.  The  native  cucurbits,  which  contribute  by  tar  the  most  important 
green  element  to  the  Filipino  menage,  are  by  no  means  immune  from  this  disease,  and 
their  almost  universal  practice  of  late  or  middry-season  plantii^  furnishes  an  invalu- 
able and  probably  unerrii^  guide  to  the  successful  cultivation  of  this  dass  of  plants 
at  sea  level.  Our  own  previous  recommendations,  based  upon  insufficient  knowledge 
of  local  conditions,  advising  planting  of  cucurbitaceEE  tovnird  the  close  of  the  rainy 
season,  will  be  accordii^ly  modified  to  meet  the  obvious  benefits  that  will  probably 
follow  the  use  of  the  Filipino  method. 

All  exotic  cucurbits  are  eTtremcly  sensitive  to  decay  of  leaf,  vine,  and  fruit,  if  sub- 
jected to  the  slightest  overflow  or  inundation,  and  a  further  acceptance  of  the  Filipino 
trellis  system  seems  unavoidable  where  late  or  lenten-season  planting  of  late-maturing 
varieties  promises  to  defer  the  fruiting  epoch  until  the  advent  of  the  neavy  June  rains. 

The  Solanoeex. — As  was  to  be  anticipated,  many  representatives  of  this  largely 
tropical  order  have  given  cncour^ing  results.  From  our  few  tests  made  with  potatoes 
it  IS  yet  tOT  early  to  forecast  results,  although  it  is  altogether  safe  to  aver  that  south  of 
15°  north  latitude  no  commercial  planting  under  an  elevation  of  600  meters  can  suc- 
cessfully be  made.  Seed  of  very  great  promise  was  received  bv  the  bureau  through 
the  kindness  of  Maj.  W.  W.  Robinson,  jr.,  U,  S.  Army,  and  naa  been  sent  to  our 
station  at  Benguet  for  purijoses  of  propagation. 

Eggplants,  tomatoes,  and  peppers,  all  of  unrivaled  size  and  excellence,  are  generally 
reported  by  our  collaborators  aod  from  our  own  ^ronomic  stations. 

The  experiences  of  the  Spaniard  and  of  the  Filipino  indicate  a  rapid  degeneration 
in  size  and  quality,  even  in  the  second  generation  of  these  products,  when  reared 
from  home-grown  seeds. 

Whether  a  high  standiud  can  be  nuuntained  by  careful  seed  selection — an  operation 
generally  unknown  fo  the  Filipino  horticulturist-— or,  if  annual  importation  of  northern- 
grown  seeds  ot  plants  originally  of  tropical  origin  such  as  the  foregoing  must  continu- 
ously be  made,  b  one  of  the  problems  for  investigation  now  before  this  bureau. 

The  lAliacese. — A  native  onion,  small  in  size  and  rank  in  quality,  is  common  through- 
out the  islands.  In  Jiatangas  Province  it  is,  in  fact,  grown  upon  a  considerable 
commercial  scale  for  distribution  in  the  Manila  markets.  Our  American  varieties 
have  not  in  general  responded  well  fo  our  own  efforts  nor  those  of  outside  planters. 
Our  investigations  have  gone  far  enough  to  indicate  that  this  product  is  also  emphatic- 
ally a  cool-season  crop  that  may  be  sown  with  hope  of  success  only  toward  the  end  of 


.    .    *iny  monsoon.    Leeks  have  been  planted  with  more  general  success,  and  the 
widely  disassociated  genus,  aepartigiis,  is  giving  excellent  promise  ot  future  success. 

Miscellaneous  genera. — Okra  (Hibiscus  escuknlrts),  of  topical  Asiatic  origin,  as  was  to 
be  expected,  has  given  universally  good  results.  Beets,  turnips,  lettuce,  endive, 
spinach,  and  radishes  are  among  that  class  early  referred  to  in  this  paper  whose  suc- 
cessful and  profitable  production,  we  have  abundantly  demonstrated,  is  assured  by  an 
intense  high  forcing  system  inaugurated  from  the  day  the  seed  is  sown  until  the  crop  is 
secured.  Earlyvarietiesof  cabbage  proved  disappointing,  so  far  as  our  own  immediate 
trials  went,  although  a  very  considerable  number  of  our  collaborators  report  "headed 
out  well."  Cauliflower  was  a  failure,  notwithstanding  tests  made  with  seeds  from  the 
extra  tropics  of  Algeria.  Sweet  or  table  com,  like  the  field  varieties,  developed  the 
same  tendency  to  dwarf  and  tassel  out  when  but  a  few  inches  high,  while  on  the  other 
hand  it  must  be  admitted  that  from  Panay  Province  we  have  reports  of  good  growth, 
good  crop,  and  good  quality.  Rhubarb  and  celery  have  both  made  a  creditable  and 
satisfactory  start,  but  at  the  time  of  this  writing  it  is  premature  to  forecast  their  final 
oaUxsuB. 
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Of  these,  Hfisamum,  tape,  peanuts,  and  sunflower  have  all  had  preliminary- triaisdurir^ 
a  diy  season  and  without  irrigation. 

The  first  and  last  of  these  have  given  unqualified  and  excellent  roturnB.  Eape 
early  in  the  season  succumbed  to  heat,  and  was  especially  subject  to  the  devastation 
of  aphie.  Of  peanuts  we  have  but  scanty  and  contradictory  reports.  The  seeds 
imported  by  the  bureau  of  the  most  select  sort  grown  in  Virginia  in  size,  appearance, 
and  productiveness  seem  to  offer  no  improvement  on  the  kind  in  general  cultivation. 

In  Batangas  Province  peanuts  are  primarily  grown  for  the  pony  forage  that  the 
ripened  vines  afiord.  The  groundnuts  themselves,  of  excellent  quality,  are  secured 
for  food,  but  seem  to  be  a  secondary  consideration.  Peanut  culture  in  most  tropical 
countries,  as  we  well  know,  is  for  the  purpose  of  oil  making.  In  the  Philippines  this 
industry  is  ss  yet  unknown. 

Sunflower  under  truly  adverae  circumstances  has  developed  a  fine  growth  and  a 
lame  seed  yield.    Its  further  exploitation  is  to  be  recommended. 

The  success  that  has  followed  our  trials  with  Sesamwm  indicum  calls  for  a  somewhat 
extended  notice.  So  far  as  I  recall,  the  small  order  PedaliTtie,  to  which  this  plant 
belongs,  is  of  exclusive  tropical  Asiatic  or  Malaysian  origin,  and  its  excellent  behav- 
ior here  was  in  a  measure  to  have  been  anticipated.  In  fact  the  black-seeded  variety 
is  reported  by  Blume  "  as  indigenous  to  Java,  and  the  same  kind  has  been  more  or 
lees  grown  as  a  minor  product  for  many  years  in  these  islands.  But  the  white-seeded 
and  Dy  far  the  most  useful  variety  I  nave  not  encountered,  and  the  presumption  is 
strong  that  the  present  instance  is  its  initial  introduction  into  this  archipelago. 
Through  circumstances  altc^ether  unavoidable  our  plantings  in  January  were  made 
a  full  month  or  more  too  late  in  the  season  and  with  soil  conditions  far  from  being  of 
the  best.  Notwithstanding  this,  growth  and  final  crop  returns  were  of  the  best.  Our 
observations  also  go  to  show  comparative  freedom  from  the  many  insect  pests,  unend- 
ing warfare  with  which  makes  the  cultivator's  life  no  sinecure. 

From  several  creditable  sources  I  am  also  assured  of  the  absolute  immunity  of  this 

filant  from  the  ravines  of  the  locust  that  in  frequent  years  devastates  the  fields  of  every 
iving  green  thing.  Whenever  positive  verification  of  this  is  forthcomii^  it  should 
place  the  culture  of  this  plant  on  a  plane  of  the  highest  commercial  ratii^. 

There  is  a  practically  unlimited  demand  for  sesamum  oil  in  both  the  Orient  and  in 
the  West,  and  of  that  the  product  of  the  white-seeded,  on  account  of  its  lighter  and 
better  color,  is  most  in  demand  at  the  best  price.  It  responds  (in  this  climate)  to 
such  primitive  cultural  methods,  and  its  harvests,  suitable  to  the  labor  of  women  and 
children,  is  attended  with  so  much  facility  and  at  so  insignificant  an  outlay  of  culti- 
vatii^  and  harvesting  implements  that  it  recommends  itself  strongly  to  th( 
of  the  small  proprietor.  Its  cultivation  here  upon  a  considerable  scale  wou 
followed  by  the  neceesarv  factories  to  reduce  it  to  a  finished  product  and  in  the 
dental  production  of  a  high-standard  cattle  food  and  fertilizer  help  to  solve  o 
the  most  vexing  and  vital  questions  of  Philippine  agriculture. 


Some  importations  of  tropical  and  subtropical  plantsand  a  very  few  species  of  strictly 
temperate-region  fruit  trees  have  been  made  by  the  bureau  and  planted  at  different 
elevations.  Some  of  these  last  named  were  planted  near  Abdcay,  Bataan  Province, 
in  latitude  14°  45'  north,  at  an  altitude  of  300  meters,  and  others  in  Benguet,  16° 
30"  north,  at  an  approximate  elevation  of  1,300  meters. 

At  sea  level  the  various  forms  of  improved  orange  that  the  bureau  has  introduced 
have  made  excellent  growth  and  give  much  promise.  It  is  to  be  expected,  however, 
that  the  fine  and  attractive  color  that  contributes  so  much  to  the  appearance  of  the 
cultivated  orange  desired  from  extratropica!  sources  may  be  lost  with  their  transition 
to  the  Tropics. 

Citrus  fruit  of  a  few  species  and  many  varieties  is  common  in  and  indigenous  to 
many  parts  of  the  archipelago.  In  particular,  a  variety  of  Citrus  decunuma  which 
grows  at  sea  level  in  various  parts  of  Paragua  Province  ia  worthy  of  more  than  passing 


mention.     Its  uncommon  size  (in  some  instances  quite  15  meters),  great  vigor,  t 
lent  form,  and  positive  freedom  from  any  traces  of  insect  or  fungus  disease  strongly 
commend  it  as  of  value  for  the  reproduction  of  the  best  occidental  types  of  the  orange 

and  lemon.    The  fruit  is  altogether  worthless.    Excellent  sweet  oranges  a"" 

in  Cuyo  and  other  islands,  especially  in  Batangas  Province. 

"  Bijdrageii,  p,  778. 
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On  the  bureau's  trial  groundB  at  Manila  a  very  limited  number  of  Japaneee  plums, 
loquats,  persimmonB,  choatnutB,  and  grapes  have  been  tried,  together  with  Japanese 
types  of  dtTua  awranlium  var.  noirilis  and  a  few  pomegranates.  The  grapes  and  per- 
simmons have  made  a  good  initial  start,  and  the  progress  of  the  citrus  fruits  and  of  the 
pomegranates  has  been  of  the  best. 


„     .  .  ._.     ,.  ._  „.  jr  products — the  jute  as 

a  spontaneous  and  the  cotton  mainly  as  a  perennial  crop,  but  uncultivated.  Our  dis- 
tributions of  cotton  seeds  have  mainly  been  of  varieties  grown  in  the  Bouthem  United 
StateB,_  and  although  we  have  generally  good  resnlta  reported  there  is  the  remaining 
doubt  if  the  native  grower  has  an  adequate  comprehension  of  the  standard  crop  require- 
ments of  cott^n-gtowing  countries. 

Varieties  of  Egyptian  and  Brazilian  origin  are  all  that  seem  heretofore  to  have  found 
any  particular  favor  with,  native  growers.  The  facility  with  which  the  lint  is 
stripped  from  the  former  varieties,  the  absence  of  any  gins,  and  the  very  primitive 
hand-linting  substitutes  probably  have  much  to  do  with  the  neglect,  not  to  say  dis- 
credit, of  American  varieties. 

Our  own  observations  indicate  that  in  general  the  tendency  to  early  and  continu- 
ous flowering  may  be  overcome  by  plantingafter  the  mid-rainy  season  and  by  good 
tilth  a  vigorous  growth  may  be  promoted.  Then,  with  the  check  that  the  cooler  and 
the  dryer  season  brines  and  the  lay-by  of  cultivation  promotes,  the  plant  will  develop 
the  crop  rather  than  the  individual  inHorescence  so  essential  to  its  economical  harvest- 
ing.    We  have  had  no  reports  indicating  wilt  or  other  diseases  incident  to  the  cotton 

8  are  evidently  unexcelled  for 

"Under  the  most  discouraging  environment  it  nevertheless  developed  a  sufficient 
growth  to  promise  excellent  returns  if  given  reasonable  cultural  assistance. 

The  extended  cultivation  of  jute  should  be  strongly  encouraged  in  these  islands. 
Theworld'smatketforcheap  baggings  and  gunnies  is  practically  unlimited,  and  as  yet 
there  has  been  no  textile  fiber  grown  that  so  well  subservea  their  manufacture  as  jute. 
The  relative  facility,  as  compared  with  abaci,  with  which  the  fiber  is  prepared  offers 
a  larger  inducement  to  thegeneral  planter  than  does  abaci.  The  export  trade  of  British 
._,.:„  :_  .!.:„  ci.„. ...__  ^ ^g  $15,000,000  annually,  could  be  largely  diverted 


The  bureau  has  also  raised  succeesfuUy  many  thousands  of  young  plants  deetined  ft 
planting  out  under  its  own  direction. 

The  most  recent  investigations  into  coffee  enemies  and  diseases  indicate  that  these 
species  enjoy  no  specific  immunity  from  disease  or  insects,  but  their  greater  vitality 
and  vigor  make  them  resistant  in  so  far  that  thw  are  better  able  to  sustain  these 
attacks  than  the  feebler  Erowlng  Arabian  types.  There  has,  so  far  as  the  writer  can 
ascertain  from  inquiry  and  personal  investigation  of  the  coffee-growing  districts,  never 
been  the  faintest  attempt  made  to  grow  the  coffee  plant  other  than  as  a  spontaneous 
product,  and  there  are  reasonable  grounds  to  believe  that  under  the  influence  of  clean, 
open  culture  and  the  use  of  these  vigorous^rowing  stocks  the  encroachment  of  both 
fungus  diseases  and  insect  pests  may  be  succ^afully  held  in  check, 

J»6aeco.— Through  the  Kindness  of  Prot.  D.  G.  Fairchild,  of  the  United  Statra 
Department  of  Agriculture,  the  bureau  secured  seeds  of  selected  strains  of  the  best 
Sumatra  wrapper  seed.  Some  of  this  was  distributed  in  the  famous  Isabela  and 
Cagayan  tobacco  districts.  Plantings  have  also  been  made  upon  the  trial  grounds  in 
Malate  under  the  bureau's  control,  and  untU  now,  the  approach  of  the  harvest,  its 
planting  has  been  highly  satie&ictory.  Trials  have  been  mEide  in  the  open  and  under 
cover,  and  the  findings  of  the  result  when  curing  is  completed  will  probably  be  made 
the  subject  of  a  future  bulletin. 

"Seauidillas"  {Psophocarpusteb-agonolobvsD.  C'.). — Thisisaleguminousvinewidely 
spread  over  the  Asiatic  tropics  and  is  spontaneous  in  most  parts  of  the  archipelago. 
Its  merit  and  excellence  have  so  attracted  the  attention  of  outsiders  that  enterprismg 
Australian  seed  growers  now  catali^e  the  seed  under  the  name  of  "asparagus  pea." 
The  plant  is  very  prolific  of  tender  angular  pods,  which  when  boiled  have  a  distinct 
aaparagus-Iike  flavor.    It  is  a  strong-growing  and  long-cropping  legume,  producing  from 
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October-sown  seeds  abundant  yields  from  November  to  March.     It  is  very  highly 

Prized  by  the  natives,  and  there  are  tew  garden  vegetables  of  northern  origin  that  would 
e  better  appreciated  by  Americans. 

Boinig  {Sterculiafwtiaa). — -An  excellent  nut-yielding  tree  of  extraordinarily  rapid 
development.  It  fruita  at  an  early  age,  probably  the  third  or  fourth  year,  and  pro- 
duces an  abundance  of  wholesome  and  nutritious  seeds  not  unlike  in  size  and  taate  tlie 
piSon  or  western  pine  nut. 

The  tree  grows  to  great  size  and  adapts  itself  to  any  and  every  soil  or  locality. 

Caauy  (Anacardiwm  ocddentale). — A  New  World  introduction  of  long  standii^  in 
these  islands  that  has  become  sparingly  spontaneous  in  many  localities.  The  general 
plajiting  of  casuy  can  not  be  too  strongly  commended  as  an  article  both  of  food  and 
export.  The  tree  b^ins  to  fruit  in  its  earliest  life  (sometimes  the  second  year),  and 
bears  largely  increasing  and  regular  crops  every  succeeding  year.  Its  domestic  value 
lies  in  its  being  the  only  native  nut-bearii^  tree  of  a  quality  and  excellence  that  com- 
pares favorably  wifli  the  best  nuts  of  Western  markets.  These  nuts  are  delicious  eaten 
raw  and  still  further  improved  by  roasting.  Under  pressure  they  yield  about  40  per 
cent  of  a  bland  light  oil  of  much  greater  value  than  pure  olive  oil,  which  rates  on  the 
same  plane  with  the  beat  grades  of  almond  oil.  The  plant  serves  a  number  of  local 
domestic  purposes  and  the  curiously  engorged  torus  is  in  some  demand  as  a  fresh  fruit. 
In  Cuyo  lobserved  trees  7  to  8  meters  in  height  and  crown  diameter  whose  sii^le  crop 
of  nuts,  I  think,  could  have  been  conservatively  estimated  at  not  less  than  10  kilos. 

Citrus  Umonwm.—A  variety  from  Lepanto-Bontoc,  different  from  anything  figured 
or  described  by  Bonavia,  and  more  proDably  of  Philippine  than  Indian  origm.  The 
tree  is  only  lightly  spinescent  and  of  remarlcably  vigorous  growth,  plants  only  three 
months  from  the  se^  measuring  35  to  30  centimeters.  The  fruit  is  large  size,  long- 
obloi^,  and  of  good  keeping  quality.  The  skin  is  thin,  smooth,  and  very  high^ 
colored,  and  the  flesh  iuiey,  acid,  and  abundant.  A  rather  laige  seed  production  is 
its  single  defect.  In  other  respects  it  will  compare  to  advantage  with  some  of  the  best 
seedlings  of  European  or  Caliiomian  or^n.     Its  cultivation  on  a  large  scale  should 
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BUREAU  OF  AGRICULTURE, 

(FarmerH'  Bulletin  No.  S.) 


Manila,  June  1,  1903. 
Sib:  In  responding  to  numerous  inquirieB  about  the  cocoanut,  its  uses,  cultivation, 
and  preparation  for  market,  I  have  prepared,  by  your  direction,  the  accompanyii^ 
bulletin,  which  is  intended  to  cover  the  general  field  of  the  inquiries  addressed  to 
this  bureau,  and  herewith  submit  the  same,  with  the  recommendation  that  it  be 
published  as  Farmers'  Bulletin  No.  8. 
Respectfully, 


The  following  pages  are  written  chieily  in  the  interests  of  the  planter,  but  the  writer 
feels  that  the  great  ^ricultural  importance  which  the  cocoanut  palm  is  bound  to 
assume  in  these  islands  is  sufHcient  to  justify  the  presentation  of  some  of  its  history 
and  botany. 

For  that  part  of  the  bulletin  which  touches  upon  the  botany  of  the  cocoanut  I  am 
indebted  to  Don  Regino  Garcia,  associate  botanist  of  the  forestry  bureau;  for  that 
relating  to  its  products  and  local  uses,  to  the  courtesy  of  manufacturers  in  Laguna; 
and  for  the  rest  to  personal  experience  and  obswvations  made  in  I^iguna  Province 

'  '  1  the  southern  Visayan  Islands  where,  as  elsewhere  in  this  archipelago,  the 
It  may  properly  be  considered  a  spontaneous  and  not  a  cultivated  product. 


The  legendary  history  of  the  "Prince  of  Palms,"*  as  it  has  been  called,  dates  back 
to  a  period  when  tlie  Christian  era  was  young,  and  its  history  is  developing  day  by 
day  m  some  new  and  striking  manifestation  of  its  utility  or  beauty.  It  seems  not 
unreasonable  to  assume  that  much  of  the  earlier  traditionary  history  of  the  cocoanut 
may  have  been  inspired  as  much  by  its  inherent  beauty  as  by  its  uses.  Such  tradi- 
tiona]  proverbs  or  folklore  as  I  have  gathered  in  the  Visayas  recognize  the  influence  of 
the  beautiful,  insofarastheblessingsof  the  trees  only  inure  to  the  good;  for  instance, 
"He  who  is  cruel  (o  his  beast  or  his  family  will  only  harvest  barren  husks  from  the 
reproving  trees  that  witness  the  pusillanimous  act;"  and,  again,  "He  who  grinds  the 
poor  wilTonly  grind  water  instead  of  fat  oil  from  the  meat." 

To  this  day  the  origin  of  the  cocoanut  is  unknown.  De  Candotte  (Origin  of  Cult. 
Plants,  p.  674)  recites  twelve  specific  claims  pointing  to  an  Asiatic  origin,  and  a  single, 

"The  following  illustrations  accompanying  thisreport  areonfile  in  the  War  Departs 
ment:  A  young  cocoanut  tree;  Fig.  1. — Cocoanut  husk-crushing  mill;  Fig.  2. — Cocoa- 
nutfiber-extractingmachine;  agroupofsproutingnute;  germination  of  cocoanut. 

b  "The  Prince  of  Palms,"  Treloar. 
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but  from  a  scientific  Btcindpoint  almost  unanswerable,  contention  for  an  American 
derivation.  None  of  the  remaining  nineteen  species  ot  the  genua  Cocob  are  known  to 
exist  elsewhere  in  the  world  than  on  the  American  Continent.  His  review  of  the 
story  resulta  in  the  nature  of  a  compromifie,  aaaigning  to  our  own  islands  and  those 
to  the  south  and  west  of  us  the  distinction  of  having  first  given  birth  to  the  cocoanut, 
and  that  thence  it  was  disaeminated  east  and  west  by  oc 


genus  comprising  nineteen  species,  restricted,  with  this  single  exception,  to  the  New 

World. 
Its  geographical  distribution  is  closely  confined  to  the  two  Tropics." 
Not  less  than  nineteen  yarieties  of  O.  nudfera  are  described  by  Miquel  and  Rum- 

phius,  and  all  are  accepted  by  Filipino  authors. 


Whether  all  of  these  varieties  ate  constant  enough  ta  deserve  rect^nition  need  not 
be  considered  here.  Many  are  characterized  by  the  fruits  being  distinctly  globular, 
others  by  fruits  of  a  much  prolonged  oval  form,  still  others  by  having  the  lower  end 
of  the  fruit  terminating  in  a  triangular  point. 

In  the  Visayas  there  is  a  variety  in  which  the  fibrous  outer  husk  of  the  nut  is  sweet 
and  watery,  instead  of  dry  and  astringent,  and  is  chewed  by  the  natives  like  sugar 
cane.  Another  variety  occurs  in  Luzon,  known  as  "Pamocol,"  the  fruit  of  which 
seldom  exceeds  20  centimeters  in  diameter.  There  is  also  a  dwarf  variety  of  the  palm, 
which  rarely  exceeds  3  meters  in  height,  and  is  known  to  the  Tagalc^as  "Adiavan," 

These  different  varieties  are  strongly  marked,  and  maintain  their  characters  when 
reproduced  from  seed. 

The  cocoanut  furnishes  two  distinct  commercial  products — the  dried  meat  of  the 
nut,  or  copra,  and  the  outer  fibrous- husk.  These  products  are  so  dissimilar  that  they 
should  bo  considered  separately. 


Until  very  recent  years  tlie  demand  for  the  "meat*'  of  the  cocoanut  or  its  products 
was  limited  to  the  uses  of  soap  boilers  and  confectioners.  Probably  there  is  no  other 
plant  in  the  vegetable  kingdom  which  serves  so  many  and  so  varied  purposes  in  the 
domestic  economy  of  the  peoples  in  whose  countries  it  grows.  Within  the  past  decade 
chemical  science  has  produced  from  the  cocoanut  a  series  of  food  products  whose 
manufacture  has  revolutionized  industry  and  placed  the  business  of  the  manufacturer 
and  of  the  producer  upon  a  plane  of  prosperity  never  before  enjoyed. 

There  has  also  been  a  great  advance  in  the  processes  by  which  the  new  oil  derivatives 
are  manufactured.  The  United  States  took  the  initiative  with  the  first  recorded  com- 
merci^  factories  in  1895.  In  1897  the  Germans  established  factories  in  Mannheim, 
but  it  remained  for  the  French  people  to  bring  the  industry  to  its  present  perfection. 

According  to  the  latest  reports  ot  the  American  consul  at  MarBeiUes,  the  conversion 
of  cocoanut  oil  into  dietetic  compounds  was  undertaken  in  that  city  in  1900  by  Messrs. 
Rocca,  Tassyj  and  de  Roux,  who  in  that  year  turned  out  an  average  of  25  tons  per 
month.  During  the  year  just  closed  (1902)  their  average  monthly  outpat  exceeded 
6,000  tons,  and,  in  addition  to  this,  four  or  five  other  large  factories  were  all  working 
togethertomeet  the  world's  demand  for  "v^etaline,"  "cocoaline,"  or  other  products 
with  su^eative  names,  belonging  to  this  infant  industry. 

These  articles  are  sold  at  gross  price  of  18  to  20  cents  per  kilo  to  thrifty  HoUandish 
'and  Danish  merchants,  who,  at  the  added  cost  of  a  cent  or  two,  repack  them  in  tins 
branded  "Dairy  butter"  and,  as  such,  ship  them  to  all  parts  of  the  civilized  world. 
It  was  necessary  to  disguise  the  earlier  products  by  subjecting  them  to  trituration  with 
milk  or  cream;  but  bo  perfect  is  the  present  emulsion  that  the  plain  and  unadulterated 
fats  now  find  as  ready  a  market  as  butter.  These  "butters"  have  bo  far  found  their 
readi^  sale  in  the  Tropics. 

The  significance  of  these  great  discoveries  to  the  cocoanut  planter  can  not  be  over- 
estimated, for  to'none  of  these  purely  vegetable  fats  do  the' prejudices  attach  that  so 
long  and  serioudy  have  handicapped  those  derived  from  animal  margarin  or  margarin 
in  combination  with  stearic  acia,  while  the  low  fusion  point  of  pure  dairy  butters 
necessarily  prohibits  their  use  in  the  Tropics  outside  ot  points  equipped  with  retriger- 

"  The  cocoanut  palm  has  been  reared  as  tar  north  as  Indian  River,  Florida,  latitude 
28°  N.,  but  has  not  proven  a  profitable  commercial  venture. 
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atii^  plantB.  The  field,  therefore,  is  practically  without  competition,  and  the  ques- 
tion will  no  longer  be  that  of  finding  a  market,  but  of  procuring  the  millions  of  tons  of 
copra  or  oil  that  this  one  industry  will  annually  absorb  in  the  immediate  future. 

Cocoanut  oil  waa  once  used  extensively  in  the  manufacture  of  fine  candles  arnS  is 
still  occasionally  in  demand  for  this  purpose  in  the  Philippines,  in  combination  with 
the  vegetable  tallow  of  a  species  of  Stillingia.  It  is  lately  consumed  in  lamps  made 
of  a  tumbler  or  drinking  glass  half  filled  wiUi  water,  on  top  of  which  float  a  few  spoonfuls 
of  oil,  into  which  the  wick  is  plunged.  In  remote  barrios  it  is  still  in  general  use  as  a 
street  illuminant,  and  so  perfect  is  its  combustion  that  under  a  constant  flicker  it  emits 
little  or  no  smoke. 

When  freshly  expressed  the  oil  is  an  exceptionally  good  cooking  fat  and  enters 
largely  into  the  dietary  of  our  own  people.  The  medicinal  usee  of  the  oil  are  various, 
and  in  the  past  it  has  been  strongly  advocated  for  the  cure  of  eczema,  bums,  as  a  vermi- 
fuge, and  even  as  a  substitute  for  cod-liver  oil  in  phthisis.  Its  medicinal  virtues  are 
now  generallj^  discredited,  except  as  a  restorative  agent  in  the  lose  of  hair  resulting 
from  d  ebilitating  fevers.  Its  value  in  this  direction  may  be  surmised  from  the  splendid 
heads  of  hair  possessed  by  the  Filipino  women,  who  generally  use  the  oil  as  a  hair 
dressii^, 

Cocoanutoilisderivedfrom  the  fleshy  albumen  or  meat  of  the  ripe  fniit,  either  fresh 
or  dried.  The  thoroughly  dried  meat  is  variously  known  as  copra,  coprai,  and  copraz. 
The  exportation  of  copra  is  detrimental  to  the  hest  interests  o£  the  plajiter,  tending 
to  enricn  the  manufacturer  and  impoverish  the  grower.  The  practice,  however,  is  so 
firmly  established  that  the  writer  can  only  record  a  probably  futile  protest  against  il.s 


The  causes  which  for  a  long  time  will  favor  the  exportation  of  copra  instead  of  oil  in 
this  archipclf^  may  be  briefly  stated  as  follows: 

(1)  An  oil-milling  plant,  constructed  with  due  regard  to  economy  of  labor  and  the 
production  of  the  best  quality  of  oil,  would  involve  an  outlay  of  capital  of  $2,500  gold 
and  upward,  according  to  capacity.  The  production  of  copra  requires  the  labor  of  the 
planter's  hands  only. 

(2)  The  oil  packt^s  must  be  well-made  barrels,  casks,  or  metallic  receptacles.  The 
initial  cost  of  the  packages  is  consequently  great,  their  return  from  distant  ports  imprac- 
ticable, and  their  sale  value  in  the  market  of  delivery  is  not  sufficient  to  offset  the 
capital  locked  up  in  an  unproductive  form.  On  the  other  hand,  copra  may  be  sold 
or  shipped  in  boxes,  bags,  sacks,  and  bales,  or  it  may  even  be  stored  in  bulk  in  the  ship's 
hold. 

(3)  When  land  transportation  has  to  be  conmdered,  the  lack  of  good  roads  still  fur- 
ther impedes  the  oil  maker.  He  can  not  change  the  size  and  weight  of  his  packages 
from  day  to  day  to  meet  the  varying  paasability  of  the  trail.  On  the  other  hand,  pack- 
ages of  copra  may  be  adjusted  to  meet  all  emergencies,  and  the  planter  can  thus  take 
advantage  of  the  market  conditions  which  may  oe  denied  to  the  oil  maker. 

(4)  Perhaps  the  most  serious  difficulty  the  oil  maker  has  to  contend  with  is  the  con- 
tinuous discouragement  he  encounters  from  the  (ffient  of  foreign  factories,  who  buys 
in  the  open  market  and,  bidding  up  to  nearly  the  full  oil  value  of  the  copra,  finds  an 
ample  manufacturer's  profit  paid  by  the  press  cake,  so  valuable  abroad,  but,  unfortu- 
nately, practically  witnout  sale  or  value  here.  The  residue  from  the  mill  may  be 
utilized  both  for  food  and  for  manure  by  the  oil  maker  who  is  a  tree  owner  and  who 
maintains  cattle.  For  either  of  these  purposes  its  value  rates  closely  upto  cotton- 
seed cake,  and  the  time  is  not  remote  when  it  will  be  recc«nized  in  the  Philippines 
as  tar  too  valuable  a  product  to  be  permitted  to  be  removed  from  the  farm  exceptii^ 
at  a  price  which  will  permit  of  the  purchaso  at  a  less  figure  of  an  equivalent  in  manure. 
So  active  are  the  copra-buying  E^nts  in  controlling  this  imx>ortant  branch  of  the  indus- 
try that  they  refuse  to  buy  the  press  cake  at  any  price,  with  the  result  that,  in  two 
instances  known  to  the  writer,  they  have  forced  the  closure  of  oil-milling  plants  and 
driven  the  oil  maker  back  to  his  copra. 

Many  copra-making  plants  in  India  and  Ceylon  are  now  supplied  with  decorticat- 
ing, breaking,  and  evaporating  machinery.  Tne  process  employed  in  this  archipdago 
consists  in  first  stripping  the  ripe  fruit  of  the  outer  fibrous  husk.  This  is  effected  by 
means  of  a  stout  steel  spearhead,  whose  shaft  or  shank  is  embedded  firmly  in  the  soil 
to  such  a  depth  that  the  spear  point  projects  above  the  ground  rather  less  than  waist 
high.  The  operator  then  nolds  the  nut  in  his  hands  and  strikes  it  upon  the  spear 
point,  gives  it  a  downward,  rotary  twist,  and  thus,  with  apparent  ease,  quickly  removes 
the  husk.  An  average  operator  will  husk  1,000  nuts  per  day,  and  records  nave  been 
made  of  a  clean  up  of  as  many  as  3,000  per  day.  The  work,  however,  is  exceedingly 
hard  and  involves  great  dexterity  and  wrist  strength. 

Another  man  now  takes  up  the  nut  and  with  a  bolo  strikes  it  a  smart  blow  in  the  mid- 
dle, dividlug  it  into  two  almost  equal  parts.    These  parts  are  spread  out  and  exposed 
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totheBunforafewhours,  or  such  time  as  may  beneccBsary  to  cause  the  fleshy  albiiiiien 
to  contract  and  shrink  away  from  the  hard  outer  sheU,  so  that  the  meat  may  be  easily 
detached  with  the  tmgers. 

Weather  permitting,  the  meat  thus  secured  is  sun  dried  for  a  day  and  then  subjected 
...,._,.__..,_,._-..,       ,, ,_ ■  Bthisdryi  -s    .    . 


to  the  heat  of  a  slow  fire  for  several  hours.  In  some  countries  this  drying  is  now  effected 
by  hot-air  driers,  and  a  verj^  white  and  valuable  product  secured;  but  in  the  Philip- 
pmes  the  universal  practice  is  to  spread  out  the  copra  upon  what  may  be  called  a  iKim- 
boo  grill,  over  a  smoky  fire  made  of  the  shells  and  husks,  just  sufficient  heat  being 
maintained  not  to  set  fire  to  the  bamboo.  The  halves,  when  dried,  are  broken  by 
hand  into  still  smaller  irreeular  fragments,  and  subjected  to  one  or  two  days  of  sun  bath. 
By  this  time  the  moisture  naa  been  so  thoroughly  expelled  that  the  copra  is  now  r^dy 
to  be  sacked  or  baled  and  stored  away  for  shipment  or  use. 

All  modem  cocoanut-oil  milb  are  suppliea  with  a  decorticator  armed  with  revolving 
discs  that  tear  or  cut  throi^h  the  husk  longitudinally,  freeing  the  nut  from  its  outer 
covering  and  leavir^  the  latter  in  the  best  possible  condition  for  the  subsequent  extrac- 
tion of  its  fiber.  This  decorticator  is  fed  from  a  hopper  and  is  made  of  a  size  and 
caMcity  to  husk  from  500  to  1,000  nuts  per  hour. 

Rasping  and  grinding  machineiy  of  many  patterns  and  makes,  for  reducing  the 
meat  to  a  pulp,  is  used  in  India,  Cfeylon,  and  China;  and,  although  far  more  exp«ii- 
tious,  ofiers  no  improvements,  so  f^  as  concerns  the  condition  to  which  the  meats 
are  reduced,  over  the  methods  followed  in  the  Philippines.  Here  the  fleshy  halves 
of  the  meat  are  held  by  hand  aeiinst  a  rapidly  revolviM,  half-spherical  knfie  blade 
whichscrapesandshavesthefleSi  down  to  a  fine  degree  of  comminution.  The  result- 
ing mass  ia  then  macerated  in  a  little  water  and  placed  in  bags  and  subjected  to  pressure 
and  the  milky  juice  which  flows  therefrom  is  collected  in  receivers  placed  below. 
This  is  now  drawn  off  into  boilers  and  cooked  until  the  clear  oil  is  concentrated  upon 
the  surface.    The  oil  is  then  skimmed  off  and  is  ready  for  market. 

The  process  outlined  above  is  very  wasteful.  The  processes  I  have  seen  in  opera- 
tion are  very  inadequate,  and  I  estimate  that  not  less  then  10  per  cent  of  the  oil  goes  to 
loss  in  the  press  cake.  This  is  a  loss  that  does  not  occur  in  establidimente  equipped 
with  the  best  hydraulic  presses.  It  is  true  that  very  heavy  pressure  carries  through 
much  coloring  matter  not  withdrawn  by  the  primitive  native  mill,  and  that  the  oil  is 
consequently  darker,  and  sooner  undergoes  decomposition;  but  modem  mills  are  now 
supplied  with  filtration  plants  through  which  this  objection  is  practically  overcome. 

The  principles  of  the  above  process  are  daily  reproduced  in  thousands  of  Filipino 
homes,  where  the  hand  rasping  of  the  nutj  the  expression  of  the  milky  juice  through 
coarse  cloth,  its  subsequent  boiling  down  in  an  open  pan,  and  the  final  skimming  ofi 
.of  the  oil  are  in  common  practice.  Notwithstanding  the  cheapness  of  labor,  it  is  only 
by  employing  a  mill  well  equipped  with  decorticating,  rasping,  hydraulic  crushing, 
and  steam-boiling  machinery,  and  with  facilities  to  convert  the  residue  to  feeding  or 
other  uses,  that  one  may  hopefully  enter  the  field  of  oil  manufacture  in  these  Islands 
in  competition  with  copra  buyers. 


The  fiber  of  the  cocoanut  husk,  or  coir,  as  it  is  commercially  known,  has  never  yet 
been  utilized  in  this  archipelago,  excepting  occasionally  for  local  consumption. 
Second  in  value  only  to  the  copra,  this  product  has  been  allowed  to  go  to  waste.    The 

a'ectedhusksare  thrown  together  in  immense  heaps,  which  are  finally  burned  and  the 
les,  exceedingly  rich  in  potash  and  phosphoric  acid,  are  left  to  blow  away. 

As  the  commercial  value  of  the  fiber  is  greater  than  the  manurial  value  of  the  salts 
therein,  it  is  economy  to  utilize  the  fiber  and  purchase  potash  and  phosphoric  acid 
when  needed  to  enrich  the  soil. 

Highly  improved  and  inexpensive  power  machinery  for  the  complete  and  easy 
extraction  of  the  fibers  of  the  husk,  either  wet  or  dry,  is  now  rapidly  superseding  the 
tedious  hand  process  once  in  such  general  use.  Good  patterns  of  machinery  are  shown 
in  the  "huefe-crushing  mill"  (fig.  1)  and  in  the  "fiber  extractor"  (fig.  2).  The  first 
breaks,  crushes,  and  flattens  out  the  husks  by  means  of  powerful,  fluted  metal  rolleis 
and,  in  the  second  the  broken  husks  are  fed  over  a  revolving  drum  set  with  teeth 
especially  devised  for  tearing  out  the  fiber  from  the  entire  mass.  Finally,  it  is  fed  into 
one  of  the  many  forms  of  "wiUowing"  machineSj  which  reduces  the  mass  to  clean  fiber, 
which  is  now  ready  for  grading,  baling,  and  shipment.  The  residual  dust  and  waste 
from  this  operation  may  be  used  as  an  absorbent  for  liquid  manures,  and  ultimately 
returned  to  the  plantation.  The  yield  of  fiber  varies  from  12  to  25  quintals  of  coir  and 
4  to  7  quintals  of  brush  fiber  per  10,000  average  husks.  In  the  Philippines  the  nuts 
yield  alaige  amount  of  fiber  and  a  relatively  small  percentage  of  chaff  and  dust.    With 


,  Google 


THE   COCOANUT.  459 

As  the  coBtof  manufacture  ia  generally  rated  at  one-half  the  selling  price,  and  aa 
we  muat  add  a  further  chaise  of  20  per  cent  to  cover  freight  and  commission,  we 
have  resulting  from  the  sale  of  the  23  quintals,  or  2,300  kilos,  at  £W  per  English  ton,  a 
twtlance  of  £11  lis.  per  hectare. 

But  there  are  other  considerationa  which  should  not  be  overloolted.  The'huska 
of  10,000  cocoanuts  will  withdraw  from  the  land  61.5  kilos  of  potash  and  3  kilos  of 
phosphoric  acid,  and  the  restoration  of  the  full  amount  is  called  for  to  compensate  for 
the  growing  wants  of  the  tree,  in  addition  to  that  withdrawn  by  the  crop.  The  neces- 
sary fertilizers  are  worth,  approiimatdy,  SJd.  per  kilo,  making  a  further  reduction  of 
il8s.,and  leavingasanetprofitXlOSs.,  or,  reduced  to  Amencan money,  nearly  $50 
gold  per  hectare. 

The  machines  above  referred  to  will  cost  $800  gold  and  $1,200  additional  will  pur- 
cliaae  and  house  the  power  necessary  to  operate  them.  Such  a  plant  will  work  up 
1,000  nuts  a  day,  and  handle  in  a  year  the  output  of  a  grove  of  30  hectares.  With  the 
addition  of  two  or  more  fiber  extractors  the  capacity  of  me  plant  may  he  doubled  witti- 
out  material  expense,  and  it  should  rather  more  than  pay  ita  entire  cost  in  one  year 


Tuba  is  the  fresh  or  mildly  fermented  sap  drawn  from  the  inflorescence  of  the 


There  are  no  figures  or  data  of  any  Itind  available  as  a  baaia  for  an  estimate  aa  to  the 
importance  of  this  product,  but  its  extent  may  be  inferred  from  the  fact  that  the  out- 
lying groves  about  Oebu,  Iloilo,  and  the  larger  Visayan  towns  are  practically  devoted 
to  the  production  of  tuba,  and  not  to  the  manufacture  of  copra. 

Tuba  is  collected  from  the  unexpanded  blossoms  as  soon  as  they  have  fairly  pushed 
through  the  subtending  bracts.  To  prevent  any  lateral  expansion,  the  flowers  are 
tied  with  etrijw  of  the  green  leaf  blade  and  then,  with  a  sharp  knife,  an  inch  or  two  of 
the  extreme  tip  is  removed.  The  whole  flower  cluster  is  now  gently  pulled  forward 
until  it  arches  downward.  Inadayortwo  the  sap  begins  to  drip  and  la  then  caught  in 
a  short  joint  of  bamboo,  properly  secured  for  the  purpose. 

As  a  healthy  tree  develops  at  least  one  or  more  flowering  racemes  every  month,  and 
theflowof  sap  extends  frequently  over  a  period  of  two  or  more  months,  it  is  not  uncom- 
mon to  see  a  number  of  tubes  in  use  upon  one  tree. 

The  workmen  usually  visit  the  tree  twi  ce  daily  to  collect  the  liquor  drawn  during  the 

£  receding  twelve  hours  in  the  larger  tube,  which  he  carries  upon  his  b""''  ^"  -'■ — 
nily  a  thrn  shaving  from  the  tip  of  the  flower,  in  order  that  thewound  ir 

and  bleeding.     Thisproce""'"  '^'' >--"-«.>-  a.         .. 

away,  or  until  the  sap  cea 

More  than  a  liter  a  day  is  sometimes  drawn  from  one  tree,  and  5  hectoliters  is  consid- 
ered a  (hit  annual  average  from  a  good  bearing  tree. 

In  its  fresh  state  tul^t  has  a  sweetidi,  slightly  astringent  taste,  but,  as  the  vessels  in 
which  it  is  collected  are  rarely  cleansed,  they  become  traps  for  many  varieties  of  insects 
etc.j  and  it  is,  therefore,  not  a  very  acceptable  beveTage  to  a  delicate  stomach.  When 
purified  by  a  mild  fermentation  it  is  far  more  palatable. 

A  secondary  fermentation  of  tubaresultsin  vinegar,  and  on  thisaccount,  chiefly,  so 
mucn  space  has  been  devoted  to  this  feature  of  the  industry.  The  vinegar  so  produced 
is  of  good  strength  and  color,  of  the  hi^eat  keeping  qualities,  and  of  unrivaled  flavor. 
Its  excellence  is  so  pronounced  that  upon  its  inherent  merits  it  would  readily  find  asale 
in  the  worid's  markets;  and,  although  the  local  demand  for  the  tuba  now  exceeds  the 
production,  its  conversion  into  vinegar  will  probably  prove  the  more  profitable  industry 
in  the  future. 

Spirits  are  distilled  and  in  some  places  sugar  is  still  made  from  the  flower  sap;  and 
while  the  importance  of  theae  great  staples  may  not  be  overlooked,  their  commercial 
value  as  products  of  this  tree  are  relatively  insignificant. 


In  addition  to  eighty-three  utilities  described  by  Mr.  Pereira,"  it  ia  in  very  com- 
mon use  in  the  Philippines  for; 

1.  Cocoanut  cream.  The  freshly  ground  fruit  reduced  to  a  pulp  and  strained  is 
consumed  in  that  form  or  made  into  cakes  with  rice.  It  makes  a  delicious  and  nutri- 
tious food.  According  to  Dr.  W.J.  Gies,  inexperimentslately  published,*  its  nutritive 
value  is  due  to35.4  per  cent  of  oil, about  10  per  cent  of  carbohydrates, and  3  per  cent 
of  protein.  The  amount  of  cellulose  (fibrous  matter)  is  only  3  per  cent,  and  its  digesti- 
bility is  easy  when  the  mass  by  grating  is  reduced  toa  fine  degree  of  ci: ' — ' 


oQuoted  in  "Watts's  Diet.,''  II,  466.  6Bull.  Torr.  Bot,  Club,  1902, 
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2.  The  "milk"  or  water  ie  waed  Bparingly  ae  a  beverage.  It  is  also  fermented  and 
converted  into  interior  vinegar. 

3.  The  hard  ahell  is  used  as  fuel.  When  calcined  it  produces  a  black,  lustrous  sub- 
stance uaed  lor  dyeing  leather. 

4.  The  same  shell,  aside  from  manyuees  quoted  by  Pereira,  is  used  here  for  every 
conceivable  form  of  cup,  ladle,  scoop,  and  spoon, 

5.  From  the  tough  midrib  of  the  leaf  strong  and  beautiful  baskets  of  many  designs 
are  made,  alao  excellent  and  durable  brooms,  and  from  the  part  where  ttie  midrib 
coalesces  with  the  petiole  pot-cleaning  brushes  are  made. 

6.  The  roots  are  sometimes  uaed  for  chewing,  as  a  substitute  for  Areea.  They  alao 
fumiab  red  dyeatuff  and  with  one  end  finely  subdivided  may  be  uaed  in  making  tooth- 
brushes. 

7.  The  leaves  and  midriba  when  burned  furnish  an  ash  so  rich  in  potash  that  if 
may  be  ased  alone  in  water  as  a  subatitute  for  soap  or  when  a  powerful  detei^ent  is 
required. 

8.  The  fiber  of  the  husk  is  used  extensively  by  the  natives  for  calking  boats. 

9.  The  milk  ia  used  in  the  preparation  ofanalive  diah  of  rice, known  as  "caai."  It 
is  an  excellent  and  highly  prized  dietary  article,  prepared  with  rice  or  in  combination 
with  chicken  or  locusts. 

10.  The  oil  melted  with  resins  is  an  effective  and  lasting  covering  for  anything 
desired  to  be  protected  from  the  ravages  of  white  ants. 

11.  The  timber  is  used  to  bridBe  atreama  and  bc^  holes,  and  the  slowly  decaying 
leaves  to  fill  them  up  and  render  them  temporarily  paeaable. 

12.  The  fiber  is  used  in  cordage  and  rope  makii^,  but  to  a  far  leas  extent  here  than 
in  India. 

Ita  further  uaes  are^  in  general,  those  current  in  the  Orient.  Briefly  summed  up,  its 
timber  is  employed  m  every  form  of  houae  construction;  its  foliage  in  making  mats, 
sacks,  and  thatches;  its  fruit  m  curry  and  sweetmeats;  ita  oil  for  medicine,  cookery,  and 
illiimination;itsyariousiuicesin  the  manufacture  of  wines,  spirits,  sugar,  and  vinegar; 
while,  not  to  overlook  a  final  and  not  inconsiderable  Filipino  product,  the  splinters  of 
the  midrib  are  used  in  making  toothpicks. 


In  the  selection  of  a  site  for  a  cocoanut  grove  it  ie  best  to  select  land  near  the  seashore 
and  not  extending  inland  more  than  2  or  3  milca.  ffithinfhiBnarrowzone  there  is  com- 
morJy  a  deposit  of  rich,  permeable,  well-drained  alluvium  offering  soil  conditions  of  far 
greater  importance  to  successful  tree  growth  than  the  mere  expoaure  to  marine  infln- 
encee.  The  success  that  has  followea  cocoanut  growing  in  Cochin  China,  remote  from 
the  seaboard,  in  Annam,  and  up  the  Gangea  basin,  one  hundred  or  more  miles  from 
the  coast,  andinoiirowninteriorprovinceof  Laguna,  definitely  proves  that  immediate 
contiguity  to  the  sea  is  not  essential  to  success. 

That  the  cocoanut  will  grow  and  thrive  upon  the  immediate  seashore,  in  common 
with  other  plants,  ia  simply  an  indication  of  its  adaptability  to  environment.  That  it 
is  at  ft  positive  disadvantage  as  a  shore  plant  may  be  determined  conclusively  by 
anyone  who  will  examine  the  root  system  of  a  seashore-grown  tree  upturned  by  a  wash 
or  tidal  wave  and  one  uprooted  from  any  cause  farther  inland.  It  will  be  seen  that 
the  root  system  of  the  maritime  plant  is  immensely  larger  than  the  other,  and  that  a 
correepondii^  amount  of  energy  has  been  expended  in  the  search  through  much  inert 
material  to  forage  for  the  necesaary  plant  food  which  the  more  favored  inland  apeciea 
has  found  concentrated  within  a  smaller  zone. 

The  planting  must  be  made  in  a  thoroughly  permeable  soil. 

The  thick  fleshy  roots  of  the  newly  upturned  palm  are  loaded  with  water  and  tell 
us  that  an  inexhaustible  store  of  this  fiuid  is  an  indispensable  element  of  success.  If 
further  evidence  of  this  were  required,  the  teatimony  of  drooping  leaves  and  of  crops 
shrunken  from  one-half  to  two-thirda  throughout  the  cocoanut  diatricta  and  upon  our 
own  orchard  in  Mindanao,  as  the  result  of  droi^ht,  confirm  it  and  bespeak  the  necessity 
of  copious  water  at  all  timee. 

The  living  tree  upon  the  sea  sands  further  emphasizes  this  necessity,  for,  while  its 
roots  are  lapped  by  the  tides,  it  never  flags  or  wflts,  and  from  this  we  may  gather  the 
added  value  of  a  site  which  can  be  irrigated.  The  careful  observer  will  note  that  along 
miles  of  sea  beach,  among  hundreds  of  trees  whose  roots  are  either  in  actual  contact 
with  the  incoming  waves,  or  subjected  to  the  subterranean  infiuence  of  the  aea,  there 
will  never  be  eo  much  as  one  tree  growing  in  any  beach  basin  which  collects  and  holds 
tid&l  water  for  even  a  brief  time,  and  that,  notwithstanding  the  Ity^e  number  of  nute 
that  must  have  found  lodgment  and  favorable  germinating  influence  in  such  places, 
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none  succeed  in  growii^.  From 
water  must  be  in  motion  and  that . 
to  the  plant. 

It  may  frequently  be  observed  that  trees  will  be  fnund  growing  fairly  thriftilyupon 
mounds  or  hummocks  in  places  invaded,  by  flood  or  other  waters  which,  by  reason  oi 
backing  or  damming  up,  have  become  stagnant.  An  examination  of  the  roots  of  an 
overthrown  tree  in  such  a  locality  will  show  that  all  of  those  in  the  submerged  zone 
have  perished  and  totted  away,  but  that  auch  is  the  vitality  and  recuperative  enei^ 
of  the  tree  that  it  has  thrown  out  a  new  feeding  system  in  the  dryer  soil  of  the  mound 
immediately  surrounding  the  stem,  which  has  been  sufficient  to  successfully  carry 
on  the  functions  of  nutrition,  but  altogether  ineffective  to  anchor  the  tree  securely 
or  to  prevent  its  prostration  before  the  nrat  heavy  gale. 

While  this  phase  of  the  question  will  receive  more  attention  when  we  come  to  con- 
sider the  chemistry  of  suitable  manures,  it  may  be  said  that,  although  analysis  of  the 
cocoanut  ash  derived  from  beach^rown  nutswiows  a  lai^er  percentage  of  those  salts 
tiiat  abound  in  sea  water  than  those  grown  inland,  yet  the  equal  vigor,  vitality,  and 
fruitfulnees  of  the  latter  simply  confirm  the  plant's  exceptional  adaptability  to  envi- 
ronment and  ability  to  take  up  and  decompose  without  detriment  the  salts  of  sea  or 
brackish  waters.  As  a  victim  to  the  maritime  idea,  the  writer  in  1886  planted  far 
inland  several  hundred  nutsin  beds  especially  devised  to  reproduce  littoral  conditions, 
shoregrave],Beasand,  broken  shells,  and  salt  derived  from  sea  water  being  used  in  pre- 
paring the  seed  beds.  The  starting  growth  was  unexcelled.  Then  camealong  period 
of  yellowing  decline  and  almost  suspended  animation,  ultimately  followed  by  a  com- 
plete restoration  to  health  and  vigor.  The  early  excellent  growth  was  due  to  the  fact 
that  the  first  nourishment  of  the  plant  is  entirely  derived  from  the  endosperm,  and 
careful  lifting  of  the  young  plants  disclosed  the  fact  that  recovery  from  their  moribund 
condition  was  in  every  instance  coincident  with  the  time  that  the  roots  first  succeeded 
in  working  through  the  unpalatable  meesahout  them  into  llie  outlying  good,  sweet  soil. 

The  exposure  of  the  pfentation  is  an  important  consideration,  and  a  maritime  site 
should  be  selected  in  preference  to  one  fat  inland,  unless  it  be  on  an  open,  unprotected 
fiat,  exposed  to  the  influence  of  every  breeze  or  the  fiercest  gales  that  blow. 

The  structure  of  the  cocoanut  seems  well  fitted  to  endure  winds  of  almost  any  force, 
and  that  a  remarkably  abundant  and  strong  circulation  of  air  is  essential  to  its  best 
develo_pment  is  well  snown  by  comparing  a  tree  subjected  to  it  with  the  wretched, 
spindling  specimen  growii^  in  a  eiieltered  glen  or  ravine. 

Strong  confirmation  of  this  may  be  found  within  the  artificial  environment  of  a 
plant  conservatory,  where  it  is  feasible  to  reproduce,  in  the  minute  detail  of  soil,  water, 
temperature,  and  humidity,  every  essentialto  its  welfare  except  a  good,  strong  breeze. 

As  a  consequence,  the  palm  languishes  and  it  has  long  been  deemed  on  thif ' 

one  of  the  most  rebellious  subjects  introduced  into  palm-house  cultivation. 


The  soils  for  cocoanut  growing  are  best  selected  by  the  process  of  eKclusion.  The 
study  of  ttie  root  development  of  the  palm  will  prove  to  be  an  unerring  guide  to  proper 
soil  selection. 

The  roots  of  monocotyledons,  to  which  great  division  this  palm  belongs,  are  devoid  of 
thewell-defineddescendingaxis  which  is  possessed  by  most  tree  plants  and  is  often  so 
strongly  developed  as  to  permit  of  rock  cleavage  and  the  withdrawal  of  food  supplies 
from  great  depths. 

The  cocoanut  has  no  such  provision  for  its  support.  Its  subterranean  parts  are  simply 
amat-likeexpanaeo£thick,  fleshy,  worm-like  growths,  devoid  ofanyfeedersother  than 
those  provided  at  the  extreme  ti(w  of  the  relatively  few  roots.  These  roots  are  fleshy 
{not  fibrous)  and  cannotthriveinany  soil  through  which  they  may  not  grow  freely  in 
search  of  sustenance.  It  then  becomes  obvious  that  stiff,  tenacious,  or  waxy  eoils, 
however  rich,  are  wholly  unsuitable.  All  very  heavy  lands,  or  those  tliat  break  up  into 
solid,  impervious  lumps,  and,  lastly,  any  land  una  la  I  nea  th  s  irlaco  with  bed 
rocks  or  impervious  clays  or  coi^lomerates,  are  ni 

susceptible  of  proper  drainage  may  be  considere ^f    r —    -     -     =- 

palm.  Spons  (Encyclop.)  advocates  light  sandy  so  Is  1  mm  ds  (Trop.  Agric.) 
names  nine  different  varieties  suitable  for  this  pu  pose  d  s  b  ng  each  at  tedious 
length  andlayingmoreorleesemphasiauponasandj  n  xtu  These  might  all  have 
l>een  covered  by  the  single  word      permeable." 

Asamatterof  fact,every  grainofsandinescessof  that  equ  ed  t  secureacondition 
of  perfect  permeability  isa  positive  disadvantage  and  must  be  paid  for  by  a  correspond- 
ingly larger  area  oi  cultivation  and  by  future  sod  amendment.  For  the  rest,  the  richer 
and  deeper  the  soil  the  less  the  expense  of  maintaining  soil  fertility. 
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The  preparatory  work  of  establishing  an  orchard  is  light,  provided  the  location  ia  not 
one  demanding  the  opening  of  drainage  canals,  and  on  lands  of  gopd  porosity  it  involves 
neither  subBoiling  nor  a  deeper  plowing  than  to  effectually  cover  the  sod  or  any  minor 
weed  growths  with  which  it  may  be  covered. 

It  has  long  been  the  reprehensible  practice  of  cocoanut  growers  to  merely  dig  pits, 
manure  them,  set  the  plants  therein,  and  permit  the  intervening  lands  (except  imme- 
diately about  the  trees)  to  run  to  weeds  or  jungle. 

In  the  Philippines  the  native  planter  has  notyctprogresaed  beyond  the  pit  sti^e, 
nor  do  his  subsequent  cultural  activities  include  more  than  the  occasional  "ooloing  " 
of  such  weeds  tks  threaten  to  choke  and  exterminate  the  young  plants. 

Fortunately  it  will  not  be  loi^  till  the  force  and  influence  d  example  are  sure  to  be 
felt  by  our  own  planters.  The  progressive  German  colonist  of  Kamerun,  German 
East  Africa,  and  the  South  Pacific  Islands,  as  well  as  the  French  in  Kongo  and  Mada- 
gascar, are  vigorously  practicing  conventional,  modern  orchard  methods  in  the  treat- 
ment of  their  cocoanut  groves,  and  it  is  amazing  to  read  of  discussions  between  Ceylon 
and  Indian  nut  growers  as  to  the  beet  method  of  tetherit^  cattle  upon  cocoanut  palms 
in  pasture,  so  as  to  obtain  the  most  benefit  from  their  excreta. 

With  an  inteUigent  study  of  the  plant  and  its  characteristics  it  is.  believed  that  our 
native  planter  may  put  into  practical  use  the  knowledge  that  the  veteran  Indian 
planter  nas  in  fifty  years  failed  to  learn  or  utilize.  He  willlearn  that  in  time  the  entire 
superficies  of  his  orchard  will  be  required  by  the  wide-spreading,  surface-feeding  roots 
of  the  trees,  and  that  pasture  crops  of  an^  kind,  grown  for  any  purpose  other  than, 
soiling  or  for  green  manuring,  are  prejudicial  to  future  success.  He  will  know  that 
■'     ■  ■■■  '  ■■  Q  of  illof  h'        in.-. 


the  initial  preparation  of  ill  of  his  orchard  and  its  continuous  n_.. „ 

cultivation  are  essentiiil  not  only  to  the  future  welfare  of  hia  trees  but  as  a  necessary 
means  in  connection  with  a  judicious  intermediate  crop  rotation. 

Hence  the  preparatory  requirements  may  be  summed  up  as  such  preliminary  soil 
breaking  as  would  Ije  required  for  a  com  crop  in  similar  lands,  succeeded  by  such 
superficial  plowings  and  cultivations  as  would  be  required  to  raise  a  cotton  or  any  other 
of  the  so-called  hoed  crops. 


Preliminary  to  planting,  the  very  important  question  of  seed  selection  calls  for  close 
scrutiny  on  the  planter's  part. 

The  small  native  planter  is  often  familiar  with  the  individual  characteristics  of  his 
trees.  Owners  of  small  estates  in  Cuyos  and  about  Zamboanga  have  pointed  out  to  me 
trees  that  have  the  constant  fruiting  habit  confirmed ,  others  that  will  fruit  erratically, 
and  others  that  flower,  yet  rarely  bear  fruit.  The  fruitfulness  of  the  first  class  is 
undoubtedly  a  result  of  accidental  heredity,  for  the  planter  has  in  the  past  made  no 
selection  except  by  chance,  nor  is  the  chBiacteristic  in  any  way  due  fo  his  cultural 
«^em,  which  consists  in  planting  the  nut  and  letting  nature  and  heredity  do  the  rest. 
One  tree  in  Zamboanga,  the  owner  assured  me,  had  never  produced  leas  than  200  nuts 
annually  for  fully  twenty-three  years.  Asked  as  to  the  bearii^  of  all  of  hia  trees  {of  which 
he  owned  some  three  hundred),  he  stated  that  from  the  lot  he  averaged  20  nuts  at  a 
picking,  five  times  a  year,  a  total  of  100  nutsj  that  the  crop  of  these  was  very  fluctuat- 
ing, some  years  falling  to  60  nuts,  again  running  as  high  as  130.  The  especially  prized 
tree  did  not  vary  appreciably.  In  very  dry  seasons  the  nuts  shrunk  somewhat  m  size 
and  the  copra  in  weight,  but  the  yield  of  nuts  never  fell  below  200,  and  only  once  had 
amounted  to  220.  He  had  raised  a  great  number  of  seedlings,  but  it  had  never  occvured 
to  him  to  select  for  planting  the  nuts  from  that  particular  tree. 


We  have  pointed  out  the  ncceesity  of  selecting  seed  trees  of  known  good  bearing  hab- 
its, and  equal  care  should  be  exercised  in  selecting  those  the  nuts  of  which  are  well 
formed  and  uniform.  This  precaution  will  surest  itself  when  one  oliserves  that  some 
trees  have  the  habit  of  producing  a  few  very  lai^e  nuts  and  many  of  very  small  and 
irr^ular  size  and  shape,  and  it  is  obviously  to  the  planter's  interest  to  lend  no  assist- 
ance to  the  propagation  and  transmission  of  such  traits.  In  view  of  what  has  been  pre- 
viously stated,  it  IB  almost  superfluous  earnestly  to  recommend  planters  to  eow  no  seeds 
from  young  trees.  The  principle  for  this  contention— that  no  seed  should  be  selected 
except  fwm  trees  of  established,  well-known  fruiting  habits — would  seem  to  cover  the 
ground  effectually. 

The  beet  seed  snould  be  selected  and  picked  when  perfectly  mature  and  lowered  to 
the  ground.  The  fall  from  a  lofty  tree  not  infrequently  craclcs  the  inner  shell,  without 
giving  any  external  evidence  of  the  injury.  A  seed  so  injured  will  never  sprout  and 
therefore  is  worthless  for  seed  purposes. 
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Freshly  collected  seed  nuts  contain  in  the  husk  more  moisture  than  is  required  to 
effect  germination,  and  if  planted  in  this  condition  decay  la  apt  to  set  in  before  germi- 
nation occurs.  To  avoid  this  the  natives  tie  them  in  pairs,  sling  them  over  bamboo 
poles  where  they  are  exposed  to  the  air  but  sheltered  from  the  sun,  and  leave  them,  until 
well  sprouted.  It  is,  however,  more  expeditious  to  pile  the  nuta  up  in  small  heaps  of 
eight  to  ton  nuts,  in  partial  shade,  where  the  surface  nuts  may  be  sprinitled  occasion- 
ally to  prevent  complete  drjring  out. 

Germination  is  very  erratic,  sometimes  occurring  within  a  month  and  sometimes 
extending  over  tour,  five,  or  more  months.  When  the  young  shoot  or  plumule  has 
fairly  thrust  itaway  through  the  fibrous  husk,  it  isa  good  practice  to  go  over  the  heaps 
and  segr^te  those  that  tave  sprouted,  carefully  placing  them  so  tlmt  the  growing  tip 
be  not  deiormed  or  distorted  by  the  pressure  or  superincumbent  nuts.  When  these 
BproutB  are  30  to  50  cm.  li^h,  and  a  few  roots  have  thrust  through  the  husk,  they  are  in 
the  best  possible  condition  for  permanent  planting. 

First.  The  original  preparation  of  the  land  should  be  good  and  the  surface  tilth  at  the 
time  of  planting  irreproachable,  i.e.,  tree  from  weeds  and  so  mellow  that  the  soil  can  be 
closely  and  properly  pressed  around  the  roots  by  hand. 

Second.  The  orchard  should  be  securely  protected  from  the  invasion  of  cattle,  etc. 
It  is  sometimes  impossible  to  protect  orehards  s^ainst  entry  of  these  animals.  It 
the  success  of  these  precautions  can  not  be  assured,  then  the  nuts  had  better  be  grown 
in  a  closely  protected  nursery  until  about  a  year  old,  when  the  albumen  of  the  seed 
will  be  completely  assimilated  and  will  therrfore  no  longer  attract  vermin,  and  when 
the  lai^r  size  of  the  plant  will  give  it  more  protection  from  stray  cattle. 

In  either  case  planting  should  be  made  concurrently  with  the  opening  of  the  rainy 
monsoon,  during  which  season  further  field  operations  will  not  be  required  except 
when  an  intermittent,  drier  period  indicates  the  advisability  of  running  the  cultivator. 

The  planting  "pit"  fetish,  in  such  common  use  in  India,  has  nothing  to  commend 
it.  If  stable  manures  of  any  kind  are  avdlable,  a  good  application  at  the  time  of 
planting  will  effect  wonda^  in  accelerating  the  growth  of  me  young  plants. 

Where  the  necessary  protection  is  assured,  the  young  seedling  planted  out  as  above 
recommended  should  start  at  once,  without  check  of  any  kind,  into  v^rous  growth. 

The  nursery^^pwn  subject  receives  an  unavoidable  setback.  Its  roots  have  lieen 
more  or  less  mutilated  and,  as  we  may  not  prune  the  top  sufficiently  to  compensate 
tor  the  root  injury,  it  is  generally  several  months  before  the  equilibrium  of  top  and 
root  is  fully  reatored.  In  most  cases,  by  the  end  of  the  second  year,  it  will  have  been 
far  outstripped  in  the  growing  race  by  the  former. 

The  history,  habits,  and  characteristics  of  the  cocoanut  tree  indicate  that  it  needs 
a  full  and  free  exposure  to  sun,  air,  and  wind;  and,  as  it  makes  a  tree,  under  sucli 
ciroumstances,  of  wide  crown  expansion,  these  indispensables  can  not  be  secured 
except  by  very  wide  planting. 

Conventional  recommendations  cover  all  distances,  from  5  to  8  meters,  with  quin- 
cunx, i.  e.,  triangular  plantings,  urged  when  the  8-meter  plan  is  adopted.  But  the 
writer  has  seen  too  manv  groves  spaced  at  this  distance  in  good  soil,  with  interlacing 
leaves  and  badly  spindled  in  the  desperate  struggle  for  light,  air,  and  sun,  ever  to 
recommend  the  quincunx,  or  any  system  other  than  the  square,  at  distances  not  less 
than  9  meters  and,  in  good  soils,  preferably  9.5  meters. 

The  former  distance  will  allow  for  123  and  the  latter  111  trees  to  the  hectare.  They 
should  be  lined  out  with  the  greatest  regularity,  so  as  to  admit  at  all  times  of  cross 
plowing  and  cultivation  as  desired. 

From  this  time  forward  the  treatment  is  one  of  cultural  and  manurial  routine. 

Annual  plowings  should  not  be  dispensed  with  during  the  lite  of  the  plantation. 
These  plowings  may  be  relatively  shallow,  sufHcient  to  cover  under  the  green  manu 
and  crops  that  are  made  an  indispensable  condition  to  the  continued  profitable  ci 
duct  of  the  industry.  Nothing  is  to  be  gained  by  the  removal  of  the  earliest  flowering 
spikes.  Flowering  is  the  congestion  of  sap  at  a  special  point  which,  it  the  grower 
could  control  it,  he  would  wish  to  direct,  in  the  case  of  young  plants,  to  the  building 
up  of  leaf  and  wood.  CuttinB  the  inflorescence  of  the  cocoanut  results  in  profuse 
bleeding  and,  unless  this  be  checked  by  the  use  of  a  powerful  styptic  or  otherwise, 
it  is  doubtful  it  the  desired  end  would  be  accomplished.  The  earlier  crops  of  nuts 
should  all  be  taken  with  extension  cutters  or  from  ladders.  No  shoulders  for  climbing 
should  be  cut  in  any  tree,  the  stem  of  which  has  not  become  dense,  hard,  and  woody. 
Cut  when  the  wood  is  the  least  bit  succulent,  they  become  inviting  points  of  attack 
for  borers. 

With  these  reservations,  there  is  everything  to  commend  the  practice  of  shouldering 
the  tree,  as  offering  the  safest,  most  expeditious,  and  economical  way  of  making  it 
poasiVjle  to  climb  and  secure  the  harvest.  It  is  of  course  understood  that  the  cuts 
should  be  made  sloping  outward,  so  as  not  to  collect  moisture  and  invite  decay,  and  no 
larger  than  is  strictly  necessary  for  the  purpose. 
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The  manuring  problem  must  be  met  and  solved  by  the  best  n 
mand.  The  writer  has  had  pointed  out  hundreds  of  trees  that,  wholly  guiltless  of  any 
direct  application  of  manure,  have  borne  excellent  crops  for  many  successive  years; 
hut  ho  has  also  seen  hundreds  of  others  in  their  very  prime,  at  thirty  years,  which 
once  produced  a  hundred  select  nuts  per  year,  now  producing  fluctuating  and  uncer- 
tain crops  of  fifteen  to  thirty  inferior  fruits. 

Time  and  again  native  growers  have  told  me  of  the  large  and  uniformly  continuous 
crops  of  nulfl  from  the  trees  immediately  overshadowing  their  dwellings  and,  although 
some  have  attributed  this  to  &  sentimental  appreciation  and  gratitude  on  the  part  of  the 
palm  at  being  made  one  of  the  family  of  theowner,afew  were  sensible  enoi^h  to  realize 
that  it  came  of  the  opportunity  that  those  particular  trees  had  to  get  the  manurial 
benefit  of  the  household  sewage  and  waste. 

Yet,  the  lesson  is  still  unlearned  and,  after  much  diligent  inquiry,  I  have  yet  to 
find  a  nut  grower  in  the  Philippines  who  at  any  time  (except  at  planting)  makes 
direct  and  systematic  application  of  manure  to  his  trees. 

In  India,  Ceylon,  the  Fenang  Peninsula,  and  Cochin  China,  where  the  tree  has 
been  cultivated  for  generations,  the  most  that  was  ever  attempted  until  very  recently 
was  to  throw  a  little  manure  in  the  hole  where  the  tree  was  planted,  and  for  all  future 
time  to  depend  on  the  inferior,  grass-made  droppings  of  a  few  cattle  tethered  among 
the  trees,  to  compensate  for  the  half  million  or  more  nuts  that  a  hectare  of  fairly  pro- 
ductive trees  should  yield  during  their  normal  bearing  life. 

Upon  suitable  cocoanut  soils — i.  e.,  those  that  are  light  and  permeable — common 
salt  is  positively  injurious.     In  support  of  this  contention  I  will  state  that  salt  L 

solution  will  break  up  and  freely  r      '  "" "     "''    " '"' "  "    -■  -'  '     -'  • 

rides  of  lime  which,  of  course,  freelj 
able  depths  these  salts,  invaluable  ; 
foods;  and  that,  on  this  account,  ■ 
salt  are  always  to  he  used  with  much  discretion,  owing  to  the  danger  of  impoverish- 
ing the  supply  of  necessary  lime  in  the  soil. 

Finally,  so  injurious  ia  the  direct  application  of  salt  to  the  roots  of  most  plants  that 
the  invariable  custom  of  trained  planters  (who,  for  the  sake  of  the  potash  contained, 
are  compelled  to  use  crude  Stassfurt  mineral  manures,  which  contain  la^e  quantities 
of  common  salt}  is  to  apply  it  a  very  considerable  time  before  the  crop  is  planted,  in 
order  that  this  deleterious  f^nt  should  be  well  leached  and  washed  away  from  the 
immediate  field  of  root  activity. 

That  the  cocoanut  is  able  to  take  up  large  quantities  of  salt  may  not  be  disputed. 
That  the  character  of  its  root  is  such  as  to  enable  it  to  do  so  without  the  injury  that 
would  occur  to  most  cultivated  plants  I  have  previously  shown,  while  the  history  of 
the  cocoanut's  inland  career,  and  the  records  of  s^icultural  chemistry,  both  conclu- 
sively point  to  the  fact  that  its  presence  is  an  incident  that  in  no  way  contributes  to 
the  health,  vigor,  or  fruitfulness  of  the  tree. 

Mr.  Cochran's  analysis,  based  upon  the  unit  of  1,000  avert^e  nuts,  weighing  in  the 
aggregate  3,125  pounds,  discloses  a  drain  upon  soil  fertility  for  that  num&r,  amount- 
ing in  round  numbers  to — 

Pounfls, 

Nitrogen SJ 

Potash 17 

Phosphoric  acid 3 

Reducing  this  to  crop  and  area,  and  takii^  60  fruits  per  annum  per  tree  as  a  fair 
mean  for  the  bearing  groves  in  our  cocoanut  ttistrictB  and  on  those  rare  estates  where 
a  systematic  spacir^  oi  about  173  trees  to  the  hectare  has  been  made,  we  should  have 
an  annual  harvest  of  10,300  nuts,  or,  stated  in  round  numbers,  10,000,  which  will 
exhaust  each  year  from  the  soil  a  total  of — 

Nitrogen 821 

PotaA - 170 

Phosphoric  acid - - 30 

The  cocoanut,  therefore,  while  a  good  feeder,  may  not  be  classed  with  the  most 
depleting  of  field  crops. 

To  nmte  this  clear  I  exhibit,  by  way  of  contrast,  the  drafts  made  by  a  relatively 
good  crop  of  two  notoriously  soil-improverishing  crops— tobacco  and  corn — and,  on 

oThroughout  this  paper  the  writer  uses  this  word  in  preference  to  "fertilizing" 
even  when  speakii^  of  so-called  "  commercial  fertilizers." 
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the  other  hand,  the  drafts  made  by  an  equivalent  average  cotton  crop— a  product 
considered  to  make  but  liglit  drains  upon  sources  of  soil  fertility. 

A  proportionate  tobacco  crop  of  1,000  kilos  per  hectare  will  withdraw  [n>in  the  soil 
(reduced  to  the  same  standard  of  weights  adopted  by  Mr.  Cochran) — 

Nitrogen - 1(18 

Potash 213 

Phosphoric  acid. 23 

An  equivalent  crop  of  shelled  corn,  say,  of  125  bushels  per  hectare,  will  with- 

Pounda. 

Nittoeen 200 

Pota^ - 135 

Phosphoric  acid - - 75 

while  a  relative  crop  ol  lint  cotton  of  237  kilos  (700  pounds)  per  hectare"  will  only 
exhaust,  in  round  numbers — 

Nitrogen _ _ 114 

Pota^ 70 

Phosphoric  acid - ■. 30 

There  is  an  analogy  between  these  tour  products  that  makes  them  all  comparable, 
in  so  far  as  all  are  laj^ely  surface  feeders,  and,  as  experience  shows  that  iJiere  can  be 
no  continuing  success  with  the  last  three  that  does  not  include  both  cultivation 
and  manuring,  we  may  use  the  analogy  to  infer  a  like  indispensable  necessity  for  the 
successful  issue  of  the  first. 

Cultivation  as  a  manurial  factor  should,  therefore,  not  be  overlooked,  and  ail  the 
more  strongly  does  it  become  emphasized  by  the  very  difBculties  that  for  some  years 
to  come  must  beset  the  Philirjiine  planter  in  the  way  of  procuring  direct  manures. 

When  it  comes  to  the  specific  application  of  manures  and  how  to  make  the  most  of 
our  resources,  we  shall  have  to  turn  back  to  the  analysis  of  the  nut  and  note  that,, 
relatively  to  other  crops,  it  makes  small  demands  for  nitrogen.  At  the  same  time  it 
must  not  be  forgotten  that  these  chemical  determinations  only  refer  to  the  fruit  and 
that,  with  the  present  incomplete  data  and  lack  of  investigation  of  the  constituent 
parts  of  root,  stem,  leaf,  and  branch,  we  have  nothing  to  guide  us  but  what  we  may 
mter  from  the  behavior  of  the  plant  and  its  relationship  to  plants  of  long-deferred 
fruition,  whose  manurial  wants  are  well  understood. 

It  is  now  the  most  approved  orchard  practice  to  encourage  an  early  development 
of  leaf  and  branch  by  the  liberal  application  of  nitrogen,  whose  stimulant  actions  upon 
growth  are  conceded  as  the  best. 

In  temjierate  re^ons  the  exigencies  of  climate  exact  that  this  be  done  with  dis- 
cretion and  care,  in  order  that  the  unduly  stimulated  growths  may  be  iuliy  ripened 
and  matured  against  the  approach  of  an  inclement  season.  In  the  Tropics  no  such 
limitations  exist,  and  the  early  growth  of  the  tree  may  be  profitably  stimulated  to  the 
highest  pitch.  That  this  general  treatment,  as  applied  to  young  fruit  trees,  is  spe- 
cifically the  one  indicated  in  the  early  life  of  the  cocoajiut  may  be  quickly  learned 
by  him  who  will  observe  the  avidity  with  which  the  fieshy  roots  of  a  young  cocoanut 
will  invade,  embrace,  and  disintegrate  a  piece  of  stable  manure. 

Notwithstanding  lack  of  chemical  analysis,  we  may  not  question  the  fact  that  con- 
siderable supplies  o(  iwth  potash  and  phosphoric  acid  are  withdrawn  in  the  building 
up  of  leaf  aud  stem;  but  these  are  found  in  sufficient  quantity  in  soils  of  average 
quality  to  meet  the  early  requirements  of  the  plant.  It  is  onlv  when  the  fruiting  a^o 
is  reached  that  demands  are  made,  especially  upon  the  potasn,  which  the  planter  is 
called  upon  to  make  eood. 

Good  cultivation,  the  application  of  agenerous  supply  of  stimulating  nitrogen  during 
its  early  career,  and  the  gradual  substitution  in  later  hfe  of  manures  in  which  potash 
and  phosphoric  acid,  particularly  the  former,  predominate,  are  necessai-v. 

How,  then,  may  we  best  apply  the  nitrogen  requirements  of  its  early  lite?  Undoubt- 
edly through  theapplication  of  abundant  supplies  of  stable  manures,  press  cakes,  tank- 
age, or  of  such  fertilizers  as  furnish  nitrogen  in  combination  with  the  large  volume  of 
humus  necessary  to  minister  to  the  gross  appetite  of  the  plant  under  consideration. 
But  the  chances  are  that  none  of  these  are  available,  and  the  planter  must  have 
recourse  to  some  of  the  green,  nitrc^en-gathering  manures  that  are  always  at  his 
command. 
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He  must  bow  and  plow  under  crops  of  pease,  beans,  or  other  legumes  that  will  fur- 
nisli  both  humus  and  nitrc^en  in  excess  of  what  they  remove.  Incidentally  they 
will  draw  heavily  upon  the  potash  deposits  of  the  soil,  and  they  must  all  be  turned 
back,  or,  if  fed,  every  kilo  of  the  resulting  majiwre  must  be  Bcnipulously  returned. 
He  must  x>ay  tor  the  cultivation  of  the  land,  for  the  growing  of  crops  that  he  turns  back 
as  manure  (and  that  involves  further  expense  for  Uieir  growing  and  plowing  under), 
and,  in  addition,  he  must  be  subject  to  such  outlay  for  alwut  seven  years  before  he  can 
b^in  to  realize  for  the  time  and  labor  expended. 

But  there  are  expedients  to  which  the  planter  may  have  recourse  which,  if  utilized, 
may  return  every  dollar  of  cultural  outlay.  By  the  use  of  a  wise  rotation  he  can  not 
only  maintain  his  land  in  a  good  productive  condition  but  realize  a  good  biennial  crop 
that  will  keep  the  plantation  from  being  a  financial  drag.  The  rotation  that  occurs 
to  me  as  most  promising  on  the  average  cocoanut  lands  of  these  islands  would  be,  first, 
a  green  manure  crop,  followed  by  corn  and  legumes,  succeeded  by  cotton,  and  then 
back  to  green  manures. 

To  make  the  first  green  crop  effective  as  a  manure,  both  lime  and  potash  are  essential— 
the  former  to  make  available  the  nitrogen  we  hope  to  gather,  and  the  potash  in  order 
to  secure  the  largest  and  quickest  growth  of  the  pulse  we  are  to  raise  for  manurial  pur- 

Both  these  elements  are  generally  in  good  supply  in  our  cocoanut  lands;  but,  if 
there  is  uncertainty  upon,  thii  puinl,  both  ihould  be  supplied,  in  some  form.  Fortu- 
nately, the  former  is  cheap  and  abundant  in  most  parts  of  the  archipelago,  and,  when 
well  slaked,  may  be  freely  applied  with  benefit,  at  the  rate  of  a  ton  or  even  more  to 
the  hectare. 

In  default  of  the  mineral  potash  salts  the  grower  must  seek  unleached  wood  ashes, 
either  by  burning  his  own  unused  jungle  land  to  procure  them  or  by  purchasii^  them 
from  the  neighbor  who  has  such  land  to  burn  over.  If  located  on  the  littoral^e  will 
carefully- collect  all  the  seaweed  that  is  blown  in,  althoiwh  in  our  tropical  waters  the 
huge  and  abundant  marine  algffi  are  mostly  lacking.  Such  as  are  found,  however, 
furnish  a  not  inconsiderable  amount  of  potash,  and,  in  the  extremities  to  which  plant- 
ers remote  from  commercial  centers  are  driven,  no  source  is  too  inconsiderable  to  bo 
overlooked. 

The  first  green  crop  selected  will  be  one  known  to  be  of  tropical  origin  which,  with 
fair  soil  conditions,  will  not  fail  to  give  a  good  yield.  He  may  with  safety  try  any  of 
the  native  rank-growing  beans  or  cowpeas,  soja,  or  velvet  beans;  or,  if  these  are  not 
procurable,  he  has  at  command  everywhere  an  unstinted  seed  supply  of  Cajamts 
tndU:u»,  or  of  CtitoTea  ternatea,  which  will  as  well  effect  the  desired  end — to  wit,  a  great 
volumeof  humus  and  a  new  soil  supply  of  nitrogen.  It  remains  for  t^e  planter  to  deter- 
mine if  the  crop  thus  grown  is  to  be  plowed  under,  or  if  he  will  use  it  to  still  better 
advantage  by  partially  feeding  it,  subject  as  previously  stated,  to  an  honest  return  to 
the  land  of  all  the  manure  resulting  therefrom. 

He  may  utilize  it  in  any  way,  even  to  sellii^  the  resulting  seed  crop,  provided  all 
the  remaining  brush  is  turned  back  to  the  land  and  a  portion  of  the  money  he  receives 
for  the  seed  be  reinvested  in  high-grade  potash  and  phosphatic  manures.  The  planta- 
tion should  now  be  in  fair  condition  for  a  com  crop,  and  as  a  very  slight  shading  is  not 
prejudicial  to  the  young  palms,  the  com  can  be  planted  close  enough  to  the  trees,  leav- 
atg  only  sufficient  space  to  admit  of  the  free  cultivation  that  both  require. 

It  must  not  be  forgotten  that  com  makes  the  most  serious  inroads  upon  our  soil  fer- 
tility of  any  of  the  crops  in  our  rotation,  and  unless  by  this  time  the  planter  is  prepared 
to  feed  all  the  grain  produced  to  fatten  swine  or  cattle  it  had  better  be  eliminated  from 
the  retation  and  peanuts  substituted.  In  addition  to  this,  he  must  still  make  good 
whatever  drains  the  com.  will  have  made  upon  this  element  of  soil  fertility. 

Cropping  to  corn  attacks  the  cocoanut  at  a  new  and  vulnerable  point,  against  which 
the  carefulgrower  must  make  provision.  It  wUl  be  remembered  that  an  average  com 
crop  makes  very  considerable  drafts  upon  the  soil  supply  of  phosphoric  acid ;  but  if  the 
grain  is  used  for  fattening  swine,  whose  manure  is  much  richer  in  phosphates  than  most 
farm  manures,  and  the  latter  is  restored  to  the  land,  serious  soil  impoverishment  may 
be  averted. 

The  next  step  in  our  suggested  rotation  is  the  cotton  crop.  Here,  too,  limitations  are 
imposed  upon  the  planter  who  is  without  abundant  manurial  resources  to  maintain  the 
future  integrity  of  his  grove.  He  may  sell  the  lint  from  his  cotton,  but  he  can  not  dis- 
pose of  it  (as  is  frequently  done  hero)  m  the  seed. 

If  the  enterprise  tie  not  upon  a  scale  that  will  justify  the  equipment  of  a  mill  and  the 
manufacture  of  the  oil,  ho  has  no  alternative  but  to  return  the  seed  in  lieu  of  the  seed 
cake,  wasteful  and  exliavapint  though  such  a  process  be. 

The  oil  so  returned  is  without  manurial  value  and,  if  left  in  the  seed,  is  so  much 
money  wasted.  The  rational  process,  of  course,  calls  for  the  return  of  the  press  cake, 
either  direct  or  in  the  form  of  manure  after  it  has  been  fed.    With  this  is  also  secured 
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the  hull,  rich  in  both  the  potash  and  the  phosphoric  acid  "  which  we  now  Itnow  is  ao 
essential  f^  the  future  welfere  of  the  grove. 

The  above  rotation  is  simply  suggested  as  a  tentative  expedient. 

The  ground  will  now  be  bo  shaaed  that  we  can  not  hope  to  raise  more  catch  crops 
for  harvesting,  alfhought  it  may  be  possible  during  the  dry  season  to  raise  a  partial 
stand  of  pulses,  of  manure  value  only;  hut,  from  the  fruitii^  stage  on,  this  becomes  a 
minor  consideration. 

This  stage  of  the  cultural  story  brii^  us  once  more  face  to  face  with  the  principle 
contended  for  at  the  beginnii^  of  this  paper,  namely,  that  there  can  be  no  permanent 
prosperity  in  this  branch  of  horticulture  until  the  crop  is  so  worked  up  into  its  ultimate 
products  that  none  of  the  residue  of  manufacture  goes  to  waste. 

At  liest,  \he  return  of  these  side  products  is  insufficient,  and,  despite  their  careful 
husbandry,  we  can  not  ultimately  evade  a  greater  or  less  resort  to  inoi^nic  manures 
of  high  cost  and  difficult  procurement. 

The  residue  from  the  press  cake  is  rich  in  nitn^en  and  humus,  which,  in  the  ever- 
increasing  shade  of  the  grove,  will  become  more  and  more  difficult  to  produce  there 
through  nitn^en-making  s«encies;  but  the  waste  from  the  manufacture  of  coir  and 
the  ashes  from  the  woody  shell  will  go  far  toward  supplying  the  needed  potash. 

Such  a  system  would,  if  closely  followed,  practically  restrict  the  farmer's  ultimate 
purchases  to  a  small  quantity  of  acid  phosphates,  or  of  bone  dust,  which,  in  conjunction 
with  good  tillage,  should  serve  to  maintain  the  grove  in  a  highly  productive  condition 
for  an  indefinite  tenn  of  years. 

As  an  ausiliary  manurial  i^eiit  of  definite  well-proyen  value  in  this  archijielf^', 
I  will  briefly  recite  some  of  the  benefits  that  may  be  expected  to  follow  occasional 
irrigation  during  the  dry  season. 

It  strongly  accelerate  growth  and  early  maturity.  A  few  irrigated  trees,  reputed 
to  be  under  five  years  from  seed  and  already  bearing  fruit,  were  shown  the  writer  on 
the  island  of  Jolo.  The  growth  was  remarkably  strong  and  vworoua,  notwithstanding 
that  the  water  of  irri_gation  had  been  apphed  in  such  a  way  that  the  tree  could  only 
hope  to  derive  a  minimum  of  benefit  from  its  application.  It  had  merely  been  turned 
on  from  a  convenient  dit«h  whenever  the  soil  seemed  baked  and  dry,  at  intervals  of 
one  to  three  weeks,  as  circumstances  seemed  to  require. 

Irrigation,  but  always  in  connection  with  subsequent  cultivation,  may  he  consid- 
ered equal  to  a  crop  guaranty  that  is  not  afforded  bo  effectually  by  any  purely  cultural 
system. 

Rarely  has  a  better  opportuni^  occurred  to  demonstrate  the  unquestioned  benefits 
that  have  inured  to  these  few  Jolo  trees  from  the  use  of  irrigatir^  waters  than  the 
present  season  of  1902-3.  From  many  sources  reports  come  to  this  bureau  of  trees 
failing,  or  dying  outright,  from  lack  of  moisture.  While  it  is  true  that  the  present 
dry  season  has  had  no  parallel  since  18S5-6  and  that  the  rainfall  during  the  dry  season 
has  been  lees  than  half  the  normal,  yet  it  should  not  be  fo^:otten  that,  during  the 
eight  months  from  October  to  May,  inclusive,  the  aver^  precipitation  on  the  west 
coast,  at  the  latitude  of  Manila,  is  only  about  460  millimeterB  and  that  when  the 
amount  falls  below  this,  the  cocoanut  is  bound  to  suffer. 

Though  it  is  true  that  the  evil  effects  of  drought  may  be  modified,  if  not  altogether 
controlled,  by  cultivation,  the  assistance  of  irrigation  places  the  cultivator  in  an 
impregnable  position.  If  evidence  in  support  of  this  statement  were  called  for,  it 
might  be  found  to-day  in  the  deplorable  condition  of  those  groves  that  have  been 
permitted  to  run  to  pasture,  as  compared  with  those  in  which  some  attempts  have 
been  made  to  holo  out  the  encroaching  weeds  and  grasses. 

It  is  prob^.bly  true  that,  except  on  very  sandy  soils,  continued  surface  in%ation 
would  aggravato  the  superficial  root-developing  tendency  of  the  tree;  and  to  what 
extent,  fl  any,  occasional  laceration  by  deep  shovel  tooth  cultivation  would  injure  the 
tree  remains  to  be  seen.  There  are,  however,  few  economic  plants  that  so  quickly 
repair  root  damage  as  the  PaJmre,  and  unless  the  seat  of  injury  extends  over  a  very 
laige  area,  it  is  probable  that  the  resulting  injury  would  be  of  no  consequence,  as 
compared  with  the  general  benefits  that  would  result  from  iirigation. 


Harvest  of  the  crop  requires  but  a  brief  discussion.    The  nuts  should  be  plucked 
when  ripe.    The  phenomenon  of  maturity  can  not  be  readily  described  in  print.    It 


frequently  is  aa  evident  in  nuts  of  a  bright  green  color  as  in  those  of  a  golden-yellon 
color,  ancl  the  recognition  is  one  of  those  things  that  can  on' 


,n  only  he  learned  by  eKpcricnce. 
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The  practice,  eo  general  in  the  Seychelles,  ot  allowiM  the  nut  to  hang  till  it  falls 
to  the  ground  is  certainly  undeairahle  in  these  islands.  On  the  contrary,  the  overripe 
nuts  will  seldom  fall  until  dislodged  by  a  storm,  and  it  is  no  uncommon  thine  to  seo 
nuts  that  have  sprouted  and  started  to  grow  upon  trees  in  plantations  where  thetiarveat 
is  left  to  the  action  of  natural  causes.  Such  nuts,  of  course,  are  entirely  worthless  for 
the  manufacture  of  oil  or  copra,  and  even  the  husk  has  depreciated  in  value,  the  finest 
coirs,  in  fact,  being  derived  only  from  the  fruits  that  have  not  attained  full  ripeness. 
In  any  caee,  the  nuts  should  be  picked  and  the  crop  worked  up  before  any  consider- 
able enlai^ement  or  swelling  of  the  embryo  occurs.  From  this  time  onward  physiolog- 
ical changes  arise  which  injuriously  affect  the  quantity  and  quality  of  what  is  called 
the  meat. 

The  heaping  up  of  the  nuts  for  some  time  after  harvest  favors  some  milk  absorption, 
which  seems  to  facilitate  the  subsequent  easy  extraction  of  the  endosperm. 


Outside  of  certain  insects  of  the  order  Cokoplira,  cocoanuts  in  the  Philippines  are 
reasonably  free  from  enemies;  in  some  districts,  close  to  forest-clad  areas,  the  raids  of 
monkeys  do  some  damage.  A  tree-nesting  rat,  which  nibbles  the  young  nuts,  is  also 
a  source  of  considerable  loBs,  The  rat  is  Dest  overcome  byfreouent  disturbance  of 
his  quarters.  This  involves  the  removal  of  the  dead  leaves  and  tnatch  that  form  con- 
stantly about  the  base  of  the  crown.  But  the  wisdom  of  this  recommendation  will 
depend  entirely  upon  circumstances.  As  the  planter  may  find  that  tats  or  the  rhinoc- 
eros beetle  are  the  lesser  evil,  so  should  he  be  governed. 

There  are  localities  in  the  archipel^o  where  the  plague  ot  rafs  is  unknown  and 
where  the  beetles  abound.  In  that  case  it  would  be  unwise  to  disturb  the  leaves 
which  are  very  tardily  deciduous  and  do  not  naturally  fall  till  the  wood  beneath  is 
hard,  mature,  and  prsurtically  impervious  to  the  attacks  of  insects. 

Where  rata  are  numerous  and  insects  few,  which  is  the  case  in  some  localities,  the 
dead  and  dying  leaves,  among  which  the  rat  nests,  may  be  advantageously  cleared 
away  whenever  the  tree  is  climbed  to  harvest  the  fruit. 

Among  serious  insect  enemies  we  have  to  contend  lai^ly  with  the  very  obnoxious 
black  beetle,  Oryctta  rkinocenta,  aad,  fortunately,  to  alesser  extent,  with  Rhynehoporua 
fetrugineouE  (probahW  the  same  as  R.  odffeatus  of  Eydoux),  while  R.  pascha  Boehm., 
and  Chalcosma  atlas  Linn.,  are  also  said  to  appear  occasionally. 

However  different  their  mode  of  attack,  the  general  result  is  the  same,  and  their 
presence  may  surely  be  detected  by  the  appearance  of  deformed  and  badly  misshapen 
or  lacerated  leaves. 

The  attacks  of  all  species  are  confined  to  the  growi^  point  and  as  far  downward  as 
the  wood  is  tender  and  susceptible  to  the  action  of  their  powerful  mandibles. 

The  black  beetle  makes  its  attacks  when  fully  mature,  eating  its  way  into  the  soft 
tissues  and  generally  selecting  the  axil  of  a  young  leaf  as  the  point  of  least  resistance. 
Others  simply  deposit  their  egga,  which  hatch  out,  and  the  resulting  grub  is  provided 
with  jaws  powerful  enough  to  do  the  same  mischief.  Two  or  three  of  these  grubs,  if 
undisturbed,  are  sufficient  ia  time  to  completely  riddle  the  growing  tip,  which  then 
falls  over  and  the  tree  necessarily  dies. 


Remedies  may  be  described  as  preventive  and  aggressive,  and  by  an  active  cam- 
.paign  of  precaution  many  subsequent  remedial  applications  can  be  avoided, 

M(«t  M  the  beetles  attacking  the  palm  are  known  to  select  heaps  of  decomposing 
rubbish  and  manure  as  their  favorite  (if  not  necessary)  breeding  places,  and  it  is 
obvioTwIy  of  importance  to  break  up  and  destroy  such;  nor  can  any  better  or  more 
advantageous  way  of  effecting  this  be  si^ested  than  by  promptly  spreading  and 
plowing  under  all  such  accumulations  as  fast  as  thay  are  made;  or,  if  this  be  imprac- 
ticable, by  forkii^  or  turning  over  or  otherwise  disturbii^  the  heaps  until  convenient 
to  dispose  of  them  as  first  suggested. 

A  truly  preventive  and  simple  remedy,  and  one  that  I  can  commend  as  a  result  of 
close  observation,  is  the  application  of  a  handful  or  two  of  sharp,  coarse,  clean  sand  in 
the  axillie  ot  the  young  leaves.  The  native  practice  is  to  mix  'this  with  ashes,  salt, 
or  tobacco  dust;  but  it  is  questionable  if  the  efficacy  ot  the  remedy  lies  so  much  in 
these  additions  as  in  the  purely  mechanical  effect  of  the- sand,  the  constant  attrition 
ot  which  can  not  be  other  than  highly  objectionable  to  the  insect  while  burrowing. 

Of  offensive  remedies,  probing  with  a  stout  hooked  wire  is  the  only  tonn  of  warfare 
carried  on  in  these  islands;  but;  as  the  channel  of  the  borer  is  sometimes  tortuous  and 
deep,  this  is  not  always  effective.  A  certain,  simple,  and  easily  applied  remedy  may 
be  found  in  carbon  bisulphid.    It  could  be  applied  in  the  holes  (which  iuvariably 
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trend  downward)  with  a  Hmall  metiJ  syringe.  The  hole  shonid  he  sealed  immediately 
with  a  pinch  of  stiff,  moist  clay. 

It  is  likely  that  this  remedy  and  probing  with  a  wire  are  the  only  succeeaful  ways  of 
combatting  the  red  beetle,  whose  grub  etrikes  in  wherever  it  finds  a  soft  spot;  but  for 
these  epeciea  which  attack  the  axils  of  the  leaves,  I  have  great  faith  in  the  efHcacy 
of  the  "sand  cure,"  andnonut  picker  should  go  aloft  unprovided  with  a  small  bamboo 
tube  of  dry,  sifted  sand  to  protect  the  baaes  of  recently  expanded  leaves. 

In  Selangor  cocoanut  trees  now  come  under  the  government  inspection,  and  planters 
and  owners,  under  penalties,  are  compelled  to  destroy  these  pests.  Mr.  L.  C.  Brown, 
of  Kuala  Lampur,  in  that  State,  who  writes  intelligently  on  this  Bubject,a  lays  great 
stress  on  the  value  of  clean  cultivation  in  subduing  beetles,  and  repeats  a  cultural 
axiomthat  never  growsold  and  that  will,  consequently,  bear  reiteration  here — that  it  is 
ratelv  anything  but  the  neglected  plantation  that  suffers,  and  that  the  maintenance 
at  all  times  of  a  healthy,  vigorous  growth  is  in  iteelf  almost  a  guaranty  of  immunity 
from  attacks  of  these  pernicious  insects. 

While  we,  unfortunately,  know  that  this  is  not  in  all  cases  an  assured  protection 
against  diseases  or  insect  enemies,  it  certainly  minimizes  the  danger  and,  in  itself,  is 
a  justilication  of  the  high-pressure  cultural  treatment  advocated  throughout  the  pre- 
ceding pages. 


Material  improvement  of  old  plantations  may  eoraetimes  be  effected  and,  unless  the 
■  e  known  to  be  upward  of  fifty  years  old,  generally  repays  the  labor.     Marked 

■^  in  crop  has  foflowed  a  heavy  thinning  out  of  trees  upon  the  government 
tt  farm  at  San  Ramon,  Mindanao.  The  improvement  that  a  freer  circufe.tion 
of  air  and  abundant  sunlight  have  effected  is  very  marked.  Where  it  can  be  done, 
plowing  is  also  sometimes  feasible  and  should  be  followed  by  immediate  crop  improve- 
ment. The  avera^  native  plow  is  not  so  well  adapted  for  working  over  an  old  or  neg- 
lected grove  as  it  is  for  original  soil  preparation.  It  acts  more  ae  a  siibsoiler  and  wfll 
tear  and  lacerate  more  roots  than  is  desirable.  A  single  carabao,  or  one-horse  American 
garden  plow,  is  the  better  implement  for  this  work.  Extensive  bat  guano  deposits  are 
found  in  Mindoro,  Guimaras,  and  Luzon.  Some  of  them  show  richness  in  nitrogen 
and,  when  accessible  at  a  moderate  cost,  would  be  useful  in  the  renovation  of  old 
groves,  where  the  shade  would  be  adverse  to  the  rearing  of  good  crops  of  nitrogen 
gatherers. 


1.  There  are  large  areas  throughout  the  littoral  valleys  of  the  archipelago,  as  y 
exploited,  which,  in  the  essentials  of  soil,  climate,  irrigation  facilities,  and  g 
environment  are  suitable  for  cocoanut  growing. 

2.  The   present  conditions  present  especially  flattering  attractions  to   cot 

growers  capable  of  undertaking  the  cultivation  upon  a  scale  of  some  magnitude.  By 
cooperation  small  estates  could  combine  in  the  common  ownership  of  machinery, 
whereby  the  products  of  the  grove  could  be  converted  into  more  profitable  substances 
than  copra. 

3.  The  present  production  of  copra  (estimated  at  278,000  piculs  in  1902)  is  an  assur- 
ance of  a  sufficient  supply  to  warrant  the  erection  o(  a  high-class  modem  plant  for  the 
manufacture  of  the  ultimate  (the  "butter")  products  ol  the  nut.  The  products  of 
such  an  enterprise  would  be  increased  by  the  certainty  of  a  local  market  in  the  Philip- 
pines for  some  part  of  the  output.  The  average  market  value  of  the  best  grades  of  copra 
in  theMarseillemarket  iBf54.40  gold  per  Englishton.  Thejobbingvafueon  January 
lof  this  year  of  the  refined  products  were,  for  each  ton  of  copra: 

Butter  fats f90, 00 

Residual  soap  oils 21.00 

Press  cake 5. 20 

Total 116.20 

the  difference  representing  the  profit  per  ton,  less  the  cost  of  manufacture. 

4.  The  minimum  size  of  a  plantation  on  which  economical  application  of  oil  and 
fiber  preparing  machinery  could  be  made  is  60  hectares. 

5.  There  is  no  other  horticultural  tropical  product  which  may  be  grown  in  these 
islands  where  crop  assurance  may  be  so  nearly  guaranteed,  or  naturfil  conditions  so 
nearly  controlled  by  the  planter  who,  knowii^  correct  principles,  has  the  facilities 
for  applying  them. 

oAg.  Bull.  Fed.  Malay  States,  February,  1903. 


y  Google 


470  farmers'  bulletin  no.  8, 

6.  The  natural  enemies  and  diseaaee  of  the  plant  are  relatively  lew,  easily  held 
in  check  by  vigilance  and  the  exercise  of  competent  hueinees  management. 

7.  The  labor  situation  is  bound  more  Boriously  to  affect  the  small  planter,  wholly 
dependent  upon  hand  labor,  than  the  estate  conducted  on  a  lai^  enoi^  scale  to  jus- 
tify the  employment  of  modern  machinery. 

8.  In  view  of  an  ever-expanding  demand  for  cocoanut  products,  and  in  the  light 
of  the  foregoing  conclusions,  the  industryj  when  prosecuted  upon  a  considerable 
scale  and  subject  to  the  requirements  previously  set  forth,  promises  for  many  years 
to  be  one  of  the  most  profitable  and  desirable  enterprises  which  command  the  atten- 
tion of  the  Filipino  planter. 

The  greatest  mine  of  horticultural  wealth  which  is  open  to  the  shrewd  planter  lies 
in  the  heaps  of  waste  and  neglected  husks  that  he  can  now  procure  from  adjoining 
estates  for  the  asking  and  cart^e. 

Withlaborati  peso  per  diem  and  at  the  present  price  of  potash  and  phosphoric  acid, 
all  the  husks  in  excess  of  300  per  diem  which  could  be  hauled  would  be  clear  profit. 
The  ashes  of  these,  when  burned  ajid  applied  to  the  old  grove, would  havean  immedi- 
ate and  revivifying  influence. 

Many  treea  in  an  old  plantation  have  ceased  to  bear.  Whether  this  is  due  to  exhaus- 
tion from  old  age  or  from  soil  exhaustion  is  immaterial;  each  should  be  eradicated  and 
the  time-honored  custom  of  replantii^  a  fresh  tree  in  its  place  abandoned.  These 
renewals  are  difficult  enoi^h  in  any  fruit  or  nut  orchard  where  the  scientific  cultural 
conditions  have  been  of  the  best.  Renewals  in  a  cocoanut  grove,  unless  the  vacant 
space  is  abnormally  large  and  can  be  subjected  to  some  years  of  soil  improvement, 
are  unprofitable. 

There  is  a  wide  range  of  opinion  as  to  the  bearing  life  of  a  cocoanut  tree.  It  is 
said  to  vary  from  thirty  to  one  hundred  and  thirty  years.  Grown  more  than  forty, 
or  possibly  fifty  years  old,  the  writer  would  hesitate  to  undertake  the  improvement 
or  renewal  of  lie  grove. 

Palms,  unlike  exogenous  trees,  afford  no  evidence  by  which  their  age  may  be 
determined.  In  general,  with  advanced  years,  come  great  height  and  great  attenua- 
tion. In  the  open,  and  where  fully  exposed  to  atmospheric  influences,  these  form 
an  approximate  criterion  of  age.  The  so-called  annutir  scars,  marking  the  earlier 
attachments  of  leaves,  furnish  no  clue  to  age. 
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FBELiaiNARY  REPORT  ON  THE  COMMERCIAL  FIBERS  OF  THE  PHILIPPIMEB.  o 
By  John  W.  Gilmore. 


Manila,  P.  I.,  Avgust  SG,  190S. 
Sir:  I  have  the  honor  to  submit  herewith  the  manuscript  of  a  paper  entitled  "A 
Prehniinary  Report  on  the  Conunerdal  Fibers  of  the  Philippines,"  and  to  recommend 
that  it  be  published  as  a  farmers'  bnlletin. 

The  paper  embodies  brief  general  information  upon  the  fibers  which  are  at  present 
exported  rrom  the  Philippines,  and  also  upon  the  most  important  of  those  which  enter 
iDh)  the  interialand  trade  and  have  a  large  and  important  use  among  the  natives. 
The  illustrations  are  from  photographs  taken  by  Mr.  C.  W.  Dorsey,  soil  physicist. 
Respectfully, 


Prof.  F.  Lamson-Scbibnbr. 

Chief  Insular  Bureau  of  Agncultiir 


John  W.  Gilmore, 
Expert  in  Charge  of  Fiber  Investigatioj 


It  is  the  object  of  this  paper  to  set  forth  briefly  some  facts  regarding  the  fiber  plants 
and  their  products  of  the  Philippine  Archipelago  which  are  at  the  present  time  receiv- 
ing commercial  attention.  It  is  not  now  practicable  to  mention  al!  thosa  which  are  of 
economic  importance;  for,  as  this  is  one  line  of  work  which  this  bureau  is  taking  up, 
treatment  of  such  plants  and  their  fibers  will  be  reserved  for  later  publications. 

Strictly  roeakii^,  Manila  hemp  and  masuey  are  the  only  raw  fibers  exported  from 
these  islancfa  at  the  present  time,  and  of  these  the  former  rank  amorw  the  economic 
products  of  the  archipela^.  The  production  and  exportation  of  Manilanemp  is  indeed 
the  most  important  industry  of  the  isWds  at  the  present  time,  both  from  a  financial 
and  a  commercial  point  of  view.  Almost  every  ship  that  makes  a  trip  to  the  south  of 
Manila  brir^  back  a  consignment  of  Manila  hemp,  which  in  turn  is  loaded  into  regular 
hemp-carrying  steamers  for  American  and  European  ports.  Formerly  the  fiber  was 
shipped  to  Manila,  but  during  the  past  two  years  ocean-going  vessels  have  loaded  in 
Cebu  with  full  cat^oes  for  foreign  ports. 

Manila  hemp  came  into  notice  in  the  early  part  of  last  century,  but  it  was  not  recog- 
nized as  a  product  of  importance  until  almut  1850.  The  followii^  table  shows  the 
growth  in  production  by  decades; 


"The  following  illostrations  accompanying  this  report  are  on  file  in  the  War 
Department: 
Plate  I.  A  field  of  abaci  protected  by  numerous  shade  trees,  Sorai^on  Province, 

Plate  II.  Laborer's  house  surrounded  by  abaci  plants.  Mount  Iriga,  Camarines  Sur, 
Luzon. 

Plate  III.  Unloading  loosely  bound  bundles  of  abaci  fiber  from  sailing  vessels  and 
spreading  it  to  dry  in  front  of  lai^e  warehouses,  Taclohan,  Leyte. 

Pkte  fV,  Drying  extracted  atacfi  fiber,  Sorsogon  Province,  Luzon. 
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Aa  a  product  of  value  Maoilii  hemp  ranks  fliet  among  the  : 
During  the  fiscal  year  1901  the  total  value  of  all  exports  from  the  .      , 

and  of  this  amount  $14,453,110  represents  the  value  of  hemp,  which  is  62.3  per  i 


Arttfile. 

™.,. 

Per  cent 
of  total 
exporta. 

$14,463,110 

S"'""."":"" 

TobBcco,  clgatB,  a 

■ 

Cotton,  pineapple  fiber,  and  ramie  are  produced  in  the  Philippines,  hut  tor  the 
present  they  have  dropped  from  the  articles  of  export.  They  are  used  in  the  economy 
of  the  natives,  and.  with  the  exception  of  pineapple  fiber,  large  quantities  are  imported. 

The  other  producta  mentioned,  pandan,  bum,  nipa,  and  rattan,  are  used  more  or 
less  extensively  throughout  the  islands,  and  in  some  instances  form  articles  of  trade 
between  island  ports.  All  of  these  are  extremely  useful  to  the  natives.  Pandan  and 
burn  are  used  extensively  in  the  fabrication  of  hats,  mats,  and  coarse  weavings.  Nipa 
is  used,  wherever  it  can  be  obtained,  for  the  roofs  and  sides  of  dwellings,  and  flie  rattan 
is  a  substitute  for  nails  and  pins  in  the  construction  of  houses,  a  serviceable  article  for 
lashings  and  bindings,  and  is  used  extensively  in  furniture  making. 

As  a  whole  the  fibers  and  fiber  producta  of  the  Philippines  form  an  important  source 
of  wealth  to  the  islands,  and  at  present  the  attention  given  to  their  economic  produc- 
tion and  preparation  for  market  is  inappreciable.  It  is  believed  that,  by  enlaiging 
the  fiber-producing  area,  by  improving  the  present  methods  of  cultivation  and  prepar- 
ation for  market,  and  hy  introducing  such  new  fiber  plants  as  would  be  adapted  to 
the  climatic  and  labor  conditions  of  the  islands  the  fil>er  interests  will  easily  retain 
their  rank  with  the  leading  resources  of  the  islands. 


This  fiber,  so  well  known  in  commerce,  is  produced  hy  a  species  of  the  banana 
family  {Musa  texlilis).  Musa  is  quite  a  large  and  specialized  genua,  and  some  of  the 
species  comprise  several  varieties.  Among  the  Filipinos  the  genus  is  divided  into 
three  groups — the  plants  which  produce  the  edible  Mtnanaof  commerce  (Visaya,  aag- 
ing);  those  which  produce  the  fiberunder  consideration  (abaca);  and  the  wild  banana 
(pacol),  which  has  no  recc^nized  economic  value.  The  plants  of  all  these  species 
produce  a  fiber  of  greater  or  lesa  atrei^th,  and  in  tropical  countries  where  the  plants 
grow  the  fiber  generally  finds  some  use  in  the  economy  of  the  natives. 

The  name,  "Manila  hemp,"  by  which  the  fiber  under  consideration  is  known,  is  a 
misnomer.  Properly  speaking,  hemp  is  the  product  of  another  plant.  Cannabis 
sativa,  a  native  of  western  ana  central  Asia,  and  it  is  a  bast  fiber  or  the  fiber  of  the 
inner  bark.  But  the  Manila  hemp  is  a  structural  fiher;  that  is,  it  forms  a  part  of  the 
structural  system  of  the  leaf  sheath.  Nearly  all  fibers  first  came  into  notice  through 
their  commercial  uses,  and  as  commerce  and  utility  do  not  stop  to  inquire  into  scien- 
tific relationships,  each  fiber,  aa  it  came  into  extensive  use,  oegan  to  be  known  as 
hemp,  qualifiea  hy  a  word  signifying  the  place  from  which  it  came  or  the  use  to  which 
it  was  put.  Thus  we  have  Manila  hemp.  Bowstring  hemp,  Bombav  hemp,  Calcutta 
hemp.  Pita  hemp,  water  hemp,  and  many  others.  However,  since  the  name  "Manila 
hemp"  ia  ao  well  established  it  would  not  be  wise  to  attempt  to  change  it. 

Although  the  various  species  of  the  genus  Musa  flourish  in  nearly  att  tropical  coun- 
tries of  the  world,  yet  Musa  lexHlis,  from  which  the  manila  hemp  ia  obtaind,  seems  to 
thrive  to  the  best  advantage  only  in  the  Philippines.  Attempts  have  been  made  to 
introduce  it  into  other  countries  where  other  species  closely  related  grow,  but  these 
attempts  have  not  been  successful.  The  species  was  introduced  into  Calcutta  in  1822 
and  into  Madras  in  1869,  While  the  plants  of  these  introductions  produced  fiber,  yet 
it  was  of  an  interior  quality,  and  the  cost  of  production  exceeded  uie  value.  In  1873 
the  plant  was  introduced  into  the  Andaman  lalands.  These  trials  were  more  success- 
ful tnan  those  in  India,  the  best  fiher  being  of  about  the  same  quality  as  the  medium 
from  the  Philippines.  Attempts  have  also  been  made  to  introduce  the  plant  into 
Florida  and  the  West  Indies,  but  with  unsuccessful  results. 
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ifiwa  textilia  requires  a  uniformly  moist  and  warm  climate  for  its  beet  growth  and 
development.  While  it  may  be  found  almost  throughout  the  entire  archipelago,  yet 
it  grows  U)  the  best  advantage  in  the  provinces  of  Albay,  Camarines  Norte  and  Sur, 
Sorsc^n,  and  in  the  islands  of  Masbate,  Mindoro,  Marinduque,  Samar,  Leyte,  Cebu, 
southern  Hegros,  and  i>art8  of  Mindanao.  In  these  regions  there  is  an  abundant  rain- 
fall and  a  high  relative  humidity  of  the  atmosphere.  The  following  table  givee  a 
general  idea  of  the  annual  rainfall  and  average  temperature  of  these  regions: 
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..._..  .._.  a  important  bearing  upon  the 

growUi  and  development  of  ISnaa  Urtim,  hut  as  a  general  rule  in  the  Philippines  the 
relative  humidity  follows  the  rainfall  in  its  variations,  and  during  the  entire  rainy 
season  there  are  many  days  of  e'licesaive  humiditj  when  there  is  no  actual  rainfall,  and 
BO  far  as  the  effect  on  the  growth  of  the  plant  is  concerned,  these  would  have  almost 

In  selecting  a  site  for  a  plantation  four  considerations  are  to  be  borne  in  mind — the 
rainfall,  the  humidity  of  the  atmosphere,  the  soil  in  particular  reference  to  exposure 
and  drainage,  and  protection  from  excessive  sun  and  wmd.  Sufficient  has  been  shown 
in  the  table  above  to  indicate  the  necessity  of  an  abundant  rainfall  and  high  relative 
humidity  of  the  atmosphere.  These  characteristics  of  any  situation  to  be  devoted  to 
Mnsa  texlilis  insure  a  more  vigorous  development  of  the  plant  and  consequently  a 
greater  production  and  a  better  quality  o£  fiber.  But  it  must  not  be  supposed  that  the 
plant  requires  a  wet  soil.  Moisture  is  what  it  demands  and  not  water.  The  plant  will 
not  thrive  in  marshy  laud,  no  matter  what  the  rainfall  and  protection  from  wind  and 
sun  may  be.  In  its  natural  choosing  the  plant  selects  the  well-drained  mountain 
slopes  and  the  slopit^  valleys  lying  between  their  spurs.  In  these  situations  sufficient 
trees  grow  or  are  left  to  grow  to  protect  the  fiber  plants  from  the  fullest  rays  of  the  sun 


and  from  the  strong  winds.    In  addition  to  this,  the  soil  is  naturally  well  drained, 
""  2h  in  humus,  and  in  such  places  there  ai 
e  soil  sufficient  to  answer  for  a  sort  of  cultivation. 


rich  in  humus,  and  in  such  places  there  are  usually  washings  and  o 


of 


In  many  sections  even  where  rainfall  is  sufficient  much  land  could  be  profitably 
devoted  to  the  growing  of  Mvsa  texUlia  and  the  production  of  Manila  hemp  by  giving 
the  land  sufficient  drainage.  Drainage  by  surface  ditches  is  one  method  which  might 
be  practiced.  It  is  not  the  most  practical  method,  but  under  the  present  conditions 
of  Kibor  and  the  difficulty  of  obtaining  tiles  it  can  be  made  to  serve  broad  purposue. 
This  method  has  another  point  favoring  it,  in  that  the  ditches  can  be  made  between 
every  other  row,  and  as  the  rows  are  wide  enough  apart,  the  ditches  will  not  materially 
interfere  with  the  crop.  This  method  is  almost  exclusively  followed  by  the  coffee 
growers  in  Java  and  the  tea  growers  in  Asam  and  India.  But  looking  forward  to  better 
labor  conditions,  a  greater  development  of  the  hemp  industry,  and  the  perfection  of 
the  means  for  making  drain  tiles  here  in  the  islands,  for  which  there  is  abundant 
material,  drains^e  by  undei^round  conduits  is  the  moat  practicable,  and,  in  the  end, 
the  cheapest  method  of  draining  land. 

The  cultivation  of  Musa  texhlis  is  not  a  difficult  matter;  though  judiciotia  care  and 
shading  will  bring  good  harvests.  The  plants  are  set  in  rows  from  5  to  8  feet  each  way, 
and  until  they  reach  maturity  it  is  necessary  to  keep  the  weeds  in  subjection.  The 
plants  reach  maturity  in  from  two  and  one-half  to  three  and  one-half  years,  when  they 
are  usually  left  to  themselves  with  the  exception  that  coarse  weeds  are  kept  out.  It 
is  quite  necesaary  that  the  ground  be  kept  covered  with  some  herbage,  for  the  land  is 
usually  BO  rolling  that  otherwise  washing  would  do  much  damage.  No  better  scheme 
could  be  employed,  either  on  rolling  or  level  land,  than  that  of  sowing  in  the  planta- 
tion some  of  the  clovers  or  other  leguminous  crops  that  grow  well  in  the  Phihppines, 
which  would  not  only  hind  the  soil  to  prevent  washing,  but  would  add  to  the  soil  a 
most  useful  element,  nitrogen.    In  most  situations  trees  are  either  left  growing  in  the 
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In  the  PhilippineB  no  eyBtematic  attempt  has  been  made  to  determine  the  heat  tree 
for  this  purpose.  In  most  localities  the  best  tree  nearest  at  hand  is  left  growine;  or  is 
planted.  Members  of  the  genera  Er^thritia  and  Sterculia  are  perhaps  more  used  than 
others,  and  it  is  suggested  that  the  Pvheeolobwm,,  a  tree  extensively  planted  because  of 
its  shade,  might  answer  the  purpcee. 

It  is  said  that  these  trees  are  primarily  for  the  purpose  of  shade,  but  if  they  possess 
the  proper  deept-feeding  qualities  they  serve  not  only  the  purpose  of  shade  and  the 
conserving  of  moisture  ra  the  upper  layers  of  soil,  but  aa  wind-breaks  also.    From  the 


nature  of  the  structure  of  all  bMiana  leaves  these  plants  are  very  poorly  adapted  to 
withstand  the  force  of  strong  winds.  In  such  winds  the  leaves  are  soon  torn  into 
shreds,  and  hence  their  function  as  assimilators  of  plant  food  is  very  much  diminished. 
Therefore  the  necessity  of  choosing  situations  as  free  aa  possible  from  strong  unobstructed 
winds. 

Unlike  many  of  the  edible  bananas,  Mu»a  textUis  produces  seed-bearing  fruits. 
These  seeds  may  be  planted  for  the  reproduction  of  new  plants,  but  except  where  verv 
extensive  plantings  are  wanted  a  better  method  is  to  plant  the  small  suckers  which 
sprii^  from  the  root  of  the  parent  plant.  After  the  plantation  has  reached  its  maturity 
and  harvesting  is  in  process  the  old  plants  are  cut  near  the  roots  and  the  suckers  are  \&.t 
to  grow  up.  After  tne  plants  reach  maturity,  the  crop  is  constantly  renewing  itself  so 
that  harvesting  can  go  on  almost  continuously.  The  plant  is  in  the  best  condition  for 
producing  fiber  about  the  time  the  flower  bua  reaches  the  top  of  the  plant.  The  stalk 
IS  then  cut  as  nearthe  root  as  possible  and  the  leaf  sheathsarestrippedoff.  The  fiber  is 
the  so-called  fibro- vascular  bundles  which  make  uppart  of  the  structural  substance 
of  the  leaf  sheath  surrounding  the  flower  stem  from  tne  ground  to  the  expansion  of  the 
leaves.  The  length  of  the  lecd  sheath  determines  to  some  extent  the  length  of  the  fiber. 
This  leaf  sheath  is  thicker  alon^  the  center  than  it  is  at  the  sides,  and  in  order  to  facili- 
tate the  stripping  of  the  fiber  it  is  split  longitudinally  into  strips  2  to  3  inches  wide. 
The  strips  from  tne  thicker  portion  of  the  sheath  are  men  torn  tangentially,  inasmuch 
as  the  fiber  is  contained  mainly  in  the  outer  part  of  the  sheath,  and  the  inner  portion  of 
the  thick  strips  which  are  torn  off  consist  mainly  of  the  valueless  pulp. 

For  stripping  the  fiber  the  method  almost  universally  in  use  is  to  draw  these  pre- 
pared strips  between  the  edge  of  a  knife  or  bolo  and  a  hard,  smooth  block.  The  appa- 
ratus can  he  set  up  at  frequent  intervals  in  the  vicinity  of  the  plants  to  be  cut.  A  mpa 
shed  is  constructed,  though  sometimes  the  protection  and  shade  of  a  lai^e  tree  is  chosen. 
To  two  uprights  set  in  the  ground  a  horizontal  pole  is  attached  with  "bejucos"  or  rattan 
canes.  Ashort,  strong  knife  or  bolo  with  a  wooden  handle  is  firmly  attached  on  a  pivot 
orfulcrumupon  the  upper  surface  of  the  horizontal  pole.  Thehandleisattached  by  a 
rattan  cane  to  a  bamboo  spring  arranged  in  the  roof  of  the  shed  or  toa  branch  of  the  tree, 
while  another  rattan  cane  runs  from  the  handle  to  a  treadle  on  the  ground  which  can 
be  worked  by  the  foot  of  the  operator.  The  spring  in  the  roof  above  holds  the  knife 
upon  the  pole,  or  in  some  cases  a  block,  with  a  uniform  pressure  while  the  strip  of  the 
leaf  sheath  is  being  drawn  between  its  edge  and  the  pole  or  block.  By  placing  the  foot 
upon  the  treadle  the  pressure  is  released  and  the  fiber  may  be  redrawn  or  a  new  strip 
inserted. 

When  it  is  not  the  desire  of  the  operator  to  produce  a  fiber  of  fine  texture  and  white 
color  a  knife  with  finely  serrated  edge  may  be  used.  By  using  a  knife  of  this  kind 
there  is  less  waste  of  the  fiber,  but  at  the  same  time  more  of  the  undesirable  pulp  and, 
consequently,  fresh  juice  is  left  with  the  fiber.  This  residue  of  pulp  and  juice  drying 
upon  the  fiber  gives  it  an  undesirable  color,  and  it  too  much  is  left  on  the  strength  of 
the  fiber  is  injured  and  the  market  value  ismuchreduced.  The  whitest  fiber  is  drawn 
under  a  knife  with  a  smooth  edge  and  immediately  after  the  plant  is  cut.  If  the  stalks 
and  strips  are  allowed  to  lie  in  the  sun  for  any  length  of  time  before  the  fiber  is  drawn 
the  fiber  will  be  colored  more  or  less  yellow.  As  a  means  of  increasing  the  fineness  and 
whiteness  of  the  fiber  the  strips  may  be  drawn  several  times  when  they  are  fresh.  Of 
course  the  greater  the  number  of  times  the  fiber  is  drawn  and  the  greater  the  pressure 
upon  the  knife  the  more  is  the  waste,  but  the  increased  value  of  white  fiber  will 
compensate  for  a  certain  amount  of  waste. 

In  yield  Mu»a  ttxtxKs  varies  considerably.  In  Albay,  Sorsogon,  and  Masbate,  where 
therainfalt  is  heavy  and  tbehumidity  of  the  atmosphere  is  high,  the  yield  ranges  from 
,12  to  16  piculs  of  dry  fiber  per  hectare  each  year  (687.5  to  967.6  pounds  per  acre).    In 
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other  provincea  where  the  climate  is  dryer  the  yield  may  not  exceed  6  piculs  per 
hectare.  In  eome  localities  the  quality  of  the  fiber  is  injured  by  the  work  of  borera. 
Wherever  these  insects  work  the  fiber  iaeither  cut  entirely  orit  is  injured  in  color  and 
strei^h. 

Several  attempts  have  been  made  to  perfect  machines  for  extracting  this  fiber 
economically,  but  these  machines  have  eitner  fallen  far  short  of  their  requirements  or 
have  not  met  with  favor  among  the  natives  who  have  had  occasion  to  use  them.  The 
most  essential  feature  at  the  present  time  of  a  machine  for  this  work  is  that  it  be  light 
and  portable.  The  greater  part  of  Manila  hemp  is  produced  on  the  mountain  or 
volcano  sides  or  on  very  rough  ground,  and  as  the  plant  stalks  are  quite  heavy  all 
planters  have  found  it  most  economical  to  transport  their  apparatus  rather  than  the 
material.  It  is  hoped,  however,  that  some  apparatus  can  be  devised  to  avoid  the  great 
waste  which  renders  the  present  method  objectionable.  It  is  variously  estimated 
that  from  20  to  30  per  cent  of  the  fiber  is  wasted  by  this  crude  process  of  drawing,  and 
this  fiber,  too,  is  fine  and  of  good  quality.  The  thought  is  at  once  su^eeted  that  this 
wastefibermightbeuscdasapaperstockif  it  is  not  tflo  much  injured  by  the  juice  and 
pulp  with  which  it  is  mixed  and  if  it  can  be  economically  separated  from  them.  This 
IS  a  line  of  investigation  which  will  be  subsequently  taken  up. 

For  commercial  purposes  the  fiber  is  classified  into  several  groups  according  to  color, 
texture,  and  strength.  Length  plays  a  lees  important  part  in  the  commercial  grades. 
The  great  lightness,  combined  with  strength,  is  the  characteristic  of  this  fiber  which 
gives  it  its  great  value.  The  qualities  usually  recognised  are  the  superior,  current, 
second,  and  red.  Then  there  are  numerous  gradations  in  each  of  these  groups.  The 
fiber  for  export  is  usually  tied  in  small  wisps  or  hanks,  and  these  are  put  up  in  bales 
weighing  2  piculs  (275  pounds). 

In  all  countries  to  which  this  fiber  is  exported  the  greater  part  of  it  is  used  for  cordage 
and  Topes.    In  the  United  States  immense  quantities  are  made  into  binder  twine,  and 
because  of  its  lightness,  strength,  and  comx>sralive  durability  it  is  very  serviceable  tor 
'  ■   '  mdcabl         ""  ..       .  .^  ■    .         ...  ... 

"hilippii 
fabrics.    Throughout  tne  entire  archipelago  these  weavings  are  worn  extensively  by 


J  's  ropes  and  cables.     From  old  and  disintegrated  ropes  our  valuable  manila  paper 
is  made.     In  the  Philippines  the  finer  qualities  are  used  in  the  manufacture  of  textile 


both  men  and  women,  and  when  the  fiber  is  mixed  with  cotton  a  durable  fabric  is  pro- 
duced, which  is  well  adapted  to  the  climatic  conditions  of  the  islands.  It  is  believed 
that  the  demand  for  the  better  qualities  of  these  fabrics  will  increase  in  the  United 
States  and  Europe.  A  small  use  is  made  of  the  fiber  in  upholstery,  packing,  and  brush 
making. 

Enough  has  been  said  in  the  general  statement  above  to  show  the  commercial  impor- 
tance of  this  fiber  and  the  quantities  which  are  being  consumed.  It  may  be  that,  as  the 
wood  pulp  now  being  used  so  extensively  for  the  cheaper  grades  of  paper  becomes  more 
scarce,  certain  qualities  of  the  Manila  hemp  may  take  its  place. 


y  is  a  name  usually  given  to  the  various  varieties  of  Agaoe  m 
tury  plant,  but  sometimes,  as  here  in  the  Philippines,  the  same  name  is  applied  to  the 
fiber  of  these  plants  also.  The  name  is  in  general  use  in  Mexico  and  Central  America, 
where  the  varieties  of  this  species  grow  most  abundantlj[,  but  it  is  often  used  also  to 
refer  to  any  species  of  agave  or  its  fiber  growing  in  a  particular  locality. 

This  plant  has  a  rugged,  hardj;  appearance  which  is  in  harmony  with  the  dry  climate 
and  stony  or  sandy  soil  conditions  in  which  it  is  most  usually  found.     During  the 

greater  part  of  its  life,  which  varies  from  eight  to  twenty  years,  it  is  without  a  stem, 
aving  a  rosette  of  twenty  to  forty  strong,  fleaily  leaves  rising  from  the  ground.  These 
leaves  bear  spines  along  tne  edges  and  the  ends  are  hardened  into  a  strong,  homy  point. 
The  leaves  are  from  3  to  7  feet  long,  and  are  made  up  of  hard,  pulpy  material  through 
which  the  fibers  run  as  vascular  bundles  for  conveying  the  sap.  Except  in  the  vane- 
gated  variety,  the  leaves  are  light  green  with  a  whitish  powdery  covering  or  bloom. 
When  the  plant  is  of  mature  age,  its  flower  stalk  grows  up  very  rapidly,  Bometimes  to  the 
height  of  15  feet.  The  plant  flowers  only  once  and  then  dies;  however,  it  produces 
bot£  seed  and  suckers  as  means  of  r^roduction. 

Nearly  all  of  the  agaves  produce  fiber,  and  many  of  them  are  of  commercial  impor- 
tance. Notable  among  the  commercial  fibers  are  maguey,  sisal,  and  ixtle,  or  Tampico 
fiber,  produced  by  different  species  of  agave  and  their  varieties.  The  Agave  cmmaino 
in  Mexico  and  Central  America  is  quite  extensively  grown  for  the  production  of  the 
intoxicating  beverages  pulque  and  mescal,  and  tor  soap.  The  segregate  of  all  fibers 
produced  by  these  plants  is  a  large  item  in  the  world's  output  of  fibers.  In  1891  about 
80,000  tone  of  raw  fiber,  valued  at  about  $9,000,000,  entered  the  United  States  alone. 
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In  the  Philippinee  maguey,  Agave  americana,  is  cultivated  in  tlie  islands  of  Panay, 
Cebu,  Mactan,  and  in  the  northern  provinces  oi  Luzon,  notably  in  Zambales,  Union, 
and  llocos  Sur.  The  plant  has  been  introduced  into  these  islands  from  Mexico  or  Cen- 
tral America,  aa  in  allparts  where  it  is  culitvated  it  bears  its  Mexican  name,  maguey, 
or  slight  variations.  P.  Delgado,  who  wrote  about  1775,  says  that  it  is  not  indigenous, 
but  no  note  is  given  as  to  when  and  by  whom  it  was  introduced. 

AsBtatedabove,  these  plants  will  grow  in  soils  varying  widely  in  texture  and  content 
of  moitsure.  In  many  places,  indeed,  they  thrive  under  conditions  unsuitable  to 
any  other  crop.  Their  loi^  fleshy  leaves  render  them  capable  of  withstanding  loi^ 
droughts.  They  are  not,  however,  averse  to  the  rich  soils  and  humid  climate  of  the 
Philippines;  in  the  more  humid  climates,  indeed,  a  longer  and  more  elastic  fiber  is 
obtained. 

In  no  country  where  these  plants  grow  have  they  received  much  care  in  cultivation. 
Unless  planted  very  tar  ajart  they  can  not  be  cultivated  by  draft  animals  because  of 
the  strong  sharp  spines  which  tip  the  leaves.  In  general  practice  the^  are  planted  in 
rows  8  feet  apart  and  6  feet  apart  in  the  row,  though  in  Mexico  it  is  said  that  tbey  are 

Slanted  only  3  feet  apart  each  way,  and  when  the  leaves  grow  long  they  are  tied  up. 
[owever,  about  the  only  cultivation  they  receive  is  weeding.  The  leaves  readi 
maturity  in  about  three  years.  From  this  time  until  the  plant  flowers,  which  varies 
from  twelve  to  thirty  years,  the  leaves  are  harvested  as  they  reaph  mirturity.  Each 
plant  will  vield  about  twenty-five  leaves  a  year,  which,  in  turn,  produce  about  IJ 

Eounds  of  ary  fiber.    This  is  not  a  very  great  yield  in  comparison  with  Manila  hemp, 
ut  the  fact  that  the  plant  accepts  climatic  conditions  which  would  not  be  tolerated 
by  any  other  plant  renders  it  an  economic  product. 
As  the  plant  reaches  maturity,  suckeis  may  grow  out  from  the  axils  of  the  lower 
e  best  tor  reproduction,  as  they  are  laige  enough  by  the  tr       ' 

ita  place.     However,  as  a  general  rule  they  ai 
ice  to  supply  the  need  of  large  plantations.    Th« 
duce  seed  abundantly,  but  upon  the  flower  spikeletB  are  borne  n  ..        ,. . 

or  suckers,  which  fall  to  the  ground  as  the  stem  ripens.  The  flowering  usually  takes 
place  during  the  dry  months,  and  these  little  slips  may  be  collected  and  set  out  in 
rows  1  footapart  and  6  inches  apart  in  the  row  until  they  take  root.  They  do  not  need 
watering  or  shading,  as  they  are  extremely  hardy.  They  can  be  shipped  long  dis- 
tances if  kept  dry.  New  plantations  are  started  and  old  ones  are  renewed  by  propa- 
gating these  slips.     The  seeds  are  only  used  for  the  production  of  new  species. 


The  method  of  extracting  the  fiber  varies  somewhat  in  different  localities,  but  the 
essential  principles  are  the  same — that  is,  maceration  in  water  (sometimes  in  salt 
water),  then  rubbii^  and  scraping.  Oft«ntimes  the  leaves  are  gathered  and  crushed 
or  beaten  and  then  piled  in  bundles  to  ferment.  When  fermentation  has  ceased,  the 
masses  are  thrown  into  water  until  the  pulpy  material  has  further  deteriorated,  when 
the  crushed  leaves  are  separated,  rubbed,  and  scraped,  and  then  put  out  to  dry.  In 
other  instances  the  leaves  are  thrown  into  the  water  without  being  crushed  and  fer- 
mented, but  by  this  method  the  fiber  is  much  dami^d  because  the  leaves  are  so 
thick  and  impenetrable  that  the  whole  mass  partially  rots. 

The  fiber  extracted  is  fine  and  soft,  havlM  a  wavy  appearance,  which  renders  a 
hunch  more  fluffy  than  asimilar  bunch  of  Manila  hemp  or  sisal.  Its  whiteness  depends 
laigely  upon  the  method  and  care  in  extractii^  it.  If  produced  in  accordance  with 
the  best  method,  it  is  quite  white  and  brilliant.  Another  characteristic  of  this  fiber 
is  its  elasticity,  which  renders  it  adaptable  for  ropes  and  cordage  for  uses  where  sudden 
strains  are  expected 

Although  the  plant  ic  quite  widely  distributed  throurfiout  the  archipeli^o,  yet  the 
fiber  is  not  produced  for  expott  on  a  very  laige  scale.  During  1901  there  was  diipped 
from  Manila,  the  only  port  from  which  the  fiber  is  exported,  875  tons  (2,240  pounds 
each),  valued  at  about  $100  per  ton,  and  for  the  past  six  months  of  this  year  867  tons 
have  already  been  shipped,  while  toi  the  same  period  last  year  (1901)  only  562.5  tons 
were  rfiipped.  This  would  show  a  decided  increase  for  this  year,  and  in  connection 
with  the  figures  it  must  be  stated  that  this  fiber  is  almost  all  marketed  before  the 
beginning  of  the  rainy  season. 

The  fiber  is  used  very  largely  in  F/urope  and  the  countries  oi  both  North  and  South 
America  for  making  diip's  ropes  and  cables  and  for  ropes  in  mines,  for  lines,  nets,  and 
weavingB  for  hammocks.  In  Mexico  it  is  extensively  used  for  saddle  cloths.  The 
cloths  are  not  woven,  but  matted  and  stitched.     It  is  used  also  in  upholstery. 

A  number  of  machines  have  for  several  years  been  used  extensively  in  Mexico  and 
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Central  America  and  the  West  Indies  for  extrsw^tiM  sisal  fiber  from  Agave  malana. 
Thia  plant,  though  producing  a  coarser  fiber  than  the  maguey,  la  ao  nearly  like  it  in 
the  size  and  texture  of  its  leaves  tiat  no  doubt  some  of  these  machines  could  be  adapted 
tf>  extract  the  maguey  fiber.  These  machines  vary  much  in  capacity,  cleaning  from 
75,000  to  120,000  leaves  per  day.  The  essential  principle  of  these  machines  is  that  the 
pulpy  material  is  scraped  from  the  fiber  without  being  femient«d  or  loacerated,  thus 
savii^  considerable  time  and  labor. 


{Aiianas  sativits.) 

Few  of  our  economic  plants  have  become  more  widely  dieseminated  since  their 
discovery  than  the  pineapple.  It  is,  to  the  best  of  our  knowledge,  a  native  of  Brazii, 
and  waa  first  introduced  into  Europe  in  1513.  Now  it  ia  grown  in  nearly  all  tropical  and 
subtropical  countrTes.  In  Dearly  all  countries  where  the  plant  is  of  economic  impor- 
tance It  ia  cultivated  for  its  delicious  fruit,  but  at  the  same  time  the  leaves  produce  a 
fiber  which  for  fineness  and  comparative  strengtli  ia  not  equaled  by  any  other  vege- 
table fiber.  The  value  of  thia  fiber  has  long  been  known  to  natives  of  countries  where 
the  plant  flourishes  for  its  strei^th,  fineness,  and  durability  in  wat«r.  It  has  long 
been  tiaed  in  India  and  China  for  lines  and  thread  and  as  an  adulterant  in  silk  and 
woolen  fabrics.  Pineapples  are  grown  quite  extensively  in  Singapore,  mainly  for 
their  fruit,  but  some  fiber  is  produced  for  export  to  China,  where  it  is  used  tor  thread 
and  woven  into  cloth. 

The  pineapple  is  quite  extensively  distributed  throughout  the  Philippines,  tn 
some  places  it  grows  wild;  in  others  it  ia  cultivated,  or  rather  husbanded,  for  its  fruits. 
In  the  Luzon  provinces  of  L^una,  Tayabas,  Amboa  Camarinea,  and  Albay,  throughout 
the  island  of  Panay,  and  to  sorde  extent  in  Cebu,  it  is  grown  for  the  production  of 
fiber.  It  is  claimed  by  Mr,  Perouttel  that  the  pineapple  grown  in  the  Philippinea  ia 
a  distinct  speciea  which  he  calls  Bwmelia  pigna,  but  sufficient  material  has  not  been 
collected  bv  us  to  verify  this.  However,  in  many  parts,  either  because  it  is  a  different 
species,  or  because  of  climatic  conditions,  the  plant  can  hardly  be  praised  for  its  fruit- 
bearing  qualities.  The  fruits  of  these  are  small,  fibrous,  and  not  easily  digestible. 
There  are  localities,  however,  where  fruits  of  superior  quality  are  produced. 

Anaruis  salivus  will  ilouriah  on  aolls  vairing  greatly  in  texture  and  fertility.  It  is 
particular,  however,  that  the  aoil  in  which  it  grows  be  well  drained  and  porous.  In 
the  Florida  Keys  it  producea  profitable  crops  upon  soils  not  more  than  an  inch  thick 
covering  the  coral  rock,  and  analyses  of  goo3  pineapple  soils  show  very  small  percent- 
ages of  flie  food  elements  easentiw  to  plants.  The  pineapple  plant  ia  capable  of  with- 
standing long  droughts.  However,  if  the  soil  is  porous  and  well  drained,  it  will  adapt 
itself  to  the  more  humid  climates  where  rainfall  is  abundant. 

The  pineapple  produces  seed,  but  it  requires,  accordii^  to  Weber,  from  ten  to  twelve 
years  to  mature  plants  from  these.  The  best  method  of  reproduction  is  by  replanting 
the  suckeis  which  grow  out  from  the  parent  plant  npar  the  ground.     The  plant  may 


^        ^  ^  _       _    __    e  all  stumps,  brush,  and 

weeds,  and  plow  deeply.  If  tlie  subsoil  is  hard  and  has  a  tendency  to  hold  water,  the 
land  should  be  subsoiled.  The  rainfall  in  the  Philippines  is  so  heavy  that  drainage, 
either  by  surface  ditches  or  by  underground  conduits,  should  be  provided.  '  This  is 
quite  essential,  for  the  plsnta  will  not  thrive  in  a  wet  soil. 

As  a  general  rule  but  light  surface  cultivation  is  all  that  is  needed,  and  in  such 
cases  the  plants  are  set  from  30  to  36  inches  apart  in  rowa  each  way.  In  localities 
where  the  climatic  and  soil  conditions  require  deeper  and  more  thorough  cultivation, 
they  may  be  planted  30  inches  ajwrt  in  the  row  and  the  rows  4i  to  5  feet  apart.  This 
practice  is  followed  in  the  Hawaiian  Islands.  Pineapple  plantations  should  not  be 
exposed  to  strong  winds,  as  the  leaves  are  easily  chafed  or  broken,  and  this,  in  turn, 
diminishes  the  yield  and  quality  of  the  fiber. 

The  plants  from  suckers  will  produce  mature  leaves  in  from  nine  months  to  a  year. 
When  pineapple  plants  are  grown  for  fruit  the  quality  is  much  improved  by  judicious 
fertilizing. 


In  the  provinces  of  the  Philippines,  where  the  plants  are  grown  for  fiber,  the  fruit 
is  cut  shortly  after  flowering,  in  order  that  the  leaves  may  develop  more  fully.  When 
the  leaves  are  mature  they  must  be  cut  before  they  become  old  and  worked  as  soon  as 
possible  after  cutting.    Tne  fiber  is  so  fine  that  it  can  not  be  separated  from  the  pulp 
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when  tbe  leaves  are  old  and  dry.  As  in  the  extraction  ol  Manila  ifinip  and  tnacuey, 
the  pireapplo  fiber  is  also  extracted  in  a  simple  and  primitive  way.  The, fiber  is  too 
light  and  fine  to  admit  of  being  drawn  as  Manila  hemp  is  drawn,  bo  the  natives  in 
southern  Luzon  and  Panay  resort  to  a  m.ethod  ot  scrapinp;-  The  freshly  cut  leaves  are 
spread  upon  a  narrow  bench,  and  with  light  short  strokes  ot  an  iron  scraper,  the  edge 
of  which  18  not  too  sharp,  the  epidermis  is  scaped  off.  Sometimes  a  bamboo  or  wooden 
scraper  is  used,  and  while  this  method  is  slower,  yet  there  is  less  waste,  and  a  softer 
quality  ot  fiber  is  produced.  This  exposes  a  layer  of  fiber  which  is  lifted  by  the  fingers 
or  a  small  spatula.  The  sorapir^  is  then  continued  until  another  layer  of  fiber  is 
exposed,  and  this  in  turn  is  lifted  away.  The  process  continues  until  all  the  fibers  of 
the  leaf  are  separated  out.  As  the  fiber  is  separated  it  is  washed  in  clear  water,  and 
laid  out  in  the  sun  to  dry  and  bleach.  The  washing  and  drying  may  bo  repeated  until 
the  fiber  possesses  the  texture  and  whiteness  desired. 

A  mature  plant  has  about  40  leaves  from  IJ  to  3  inches  broad  and  ranging  from  2  to 
5feet  long.  In  the  provinces  of  Iloilo  and  Antique,  where  pineapple  plants  are  grown 
lai^ely  for  their  fiber,  a  ton  of  leaves,  about  22,000,  produces  from  50  to  65  pounds  of 
dry_  fiber.  This  is  a  small  yield  when  we  take  into  consideration  the  number  of  leaves 
which  liave  to  be  handled  and  the  labor  of  extracting  the  fiber.  Before  the  pineapple 
fiber  can  become  a  veiy  important  commercial  product  machines  will  have  to  be 
devised  for  extracting  the  fiber  on  plantations  more  extensive  than  those  work»i  at 
present.  Two  machmes  have  boon  used,  the  Van  Buren  and  the  Santord  Ifollory, 
but  they  have  not  yet  been  able  to  produce  a  quantity  of  fiber  sufficient  to  make  their 
use  economical. 

The  pineapple  fiber  has  not  yet  been  produced  in  quantities  sufficient  to  give  it 
commercial  importance.  But  no  doubt  it  is  destined  to  a  more  extensive  use  than  at 
present,  as  it  possesses  unique  qualities.  The  fabrics  called  "pifia"  and  "rengue," 
manufeictured  from,  it  here  m  the  Philippines,  are  constantly  becoming  more"  popular 
in  both  Europe  and  America,  and  there  is  a  growing  demand  for  these  fabrics  for 
embroidery.  The  rengue  and  pifIa  are  now  valued  at  from  25  to  75  cents  per  yard, 
and  the  fiber  in  the  London  market  has  been  adjudged  worth  ^30  per  ton. 

The  fiber  is  also  used  tor  small  cordage  where  gfe&t  strength  is  required.  In  Calcutta 
a  rope  3}  inches  in  circumference  was  tested  and  bore  a  strain  of  5,700  pounds.  It  has 
been  suggested  that  the  dried  leaves  from  the  fruit  plantations  could  be  used  for  paper 
stock,  but  as  yet  no  trials  along  this  line  have  been  made. 

COTTON. 

There  is  hardly  an  intelligent  person  in  the  world  who  is  not  acquainted  with  cotton 
as  a  fiber,  and  to  both  the  student  and  general  reader  it  would  seem  only  necessary  to 
refer  to  the  inany  excellent  books  and  papers  which  have  already  bceii  written  upon 
this  subject.  Among  the  niost  recent  books  is  Bulletin  33,  United  States  Department 
of  Agricultui^,  Office  of  Experiment  Stations.  This  work  discusses  at  length  the  his- 
tory, botany,  chemistry,  cultivation,  and  varities  of  cotton. 

The  influence  ot  cotton  upon  the  commercial  and  social  interests  of  the  people  of 
the  world  is  far  reaching.  Cotton  and  its  products  form  one  of  the  greatest  items,  both 
in  tonnage  and  value,  in  the  carrying  trade  ot  the  world.  What  the  bamboQ  and  cocoa- 
nut  are  to  people  of  the  Tropics  cotton  is  to  people  of  the  world  in  even  a  broader  and 
a  laiger  sense,  and  it  is  almost  unique  in  the  sense  that  the  variety  of  its  products, 
and  their  usefulness  and  beauty  are  more  perfectly  wrought  by  the  use  of  machinery. 
The  growth  in  the  quantity  of  cotton  consumed  and  the  development  of  the  cotton 
industries  during  the  past  century  have  been  most  striking.  This  growth  is  due  pri- 
marily to  the  invention  of  the  cotton  gin  in  1793,  which  made  it  possible  for  the  fiber 
to  take  its  place  as  an  essential  in  the  economy  of  mankind.  During  the  first  decade 
ot  the  nineteenth  century  the  production  reached  300,000  bales.  The  production  then 
gradually  increased  duni^  the  next  forty  years  until  more  than  2,000,000  bales  were 
produced,  whileat  the  present  time  more  than  13,000,000  bales  are  required  to  supply 
the  world's  demand. 

The  cotton  plant  is  a  member  ot  the  Malvacefe  or  mallow  family.  It  belongs  to  the 
genus  Gossvpium,  of  which  there  are  a  number  ot  species.  These  plants  have  been 
cultivated  for  so  many  hundreds  of  years,  and  hence  are  so  subject  to  modification  by 
climatic  and  soil  influences,  that  it  is  very  difficult  to  determine  the  type  ot  the  spe- 
cies.and  varieties.  Among  tbe  recognised  species  of  economic  importwice  are  0.  her- 
bacmm,  G.  barbademe,  G.  OTonhense,  and  G,  arboreum.  G.  herbaceum,  with  its  varie- 
ties, is  the  species  most  extensively  cultivated  m  the  United  States,  where  it  grows  as 
far  ijordi  as  latitude  36°,  The  staple  ot  thb  cotton  is  not  so  long  and  soft  as  the  Sea 
Islflpd  kinds,  but  becausebfitsadaptabiiitytothe  soil  and  climate  of  the  United  States 
it  c6nftriliut«i.more  largely  to  the  quantity  and  value  ot  the  world's  product  than  any 
otjwf  ffppci«8..  .The  welli^qwa  Sea  Island  cotton  is  included  in  the  G.  barbademe  and 
Ms 'S4*jeiifes'  '  This  kind  pToduces  a  longer' staple  than  perhaps  any  other  economic 
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species,  but  the  yield  is  lese  and  it  is  more  limited  in  its  geographical  distribution. 
The  plant  flourishes  south  of  latitude  26°  N.,  and  as  a  general  rule  requites  a  humid 
climate,  though  irrigation  will  som.etinies  compensate  for  this.  The  famous  Egyptian 
cotton  belongs  to  this  class. 

The  other  two  speciea  mentioned,  G.  arboreum,  and  G.  bragilienae,  are  for  the  most 
part  inhabitants  of  tropical  countries  and  are  ol  lesser  economic  importance  than  the 
preceding.  G.  wboreuiit,  however,  with  ita  variety  tieglectum  is  planted  in  India  and 
forms  the  Decca  and  Bei^al  cotton  of  commerce.  The  fiber  ot  tiiese  varieties  is  gen- 
erally long  and  fine,  but  the  yield  is  not  large,  Ali  species  of  cotton  are  naturally 
perennials,  but  in  cultivation  they  are  sometimes  annuals  or  biennials.  They  grow 
I  as  perennials  in  most  of  the  islanas  of  the  Philippines,  where  they  are  flowering  and 
fruiting  nearly  all  the  year  round. 

Unlike  the  fibers  previously  considered,  the  cotton  is  what  wo  call  a  surface  fiber; 
that  is,  it  is  the  unicellular  filaments  growing  upon  the  surface  of  the  seeds,  and  not 
entering  into  the  structural  aubstance  of  the  plant.  The  staple  of  the  different  varieties 
of  cotton  varies.  Theaveri^lengthof  the  Sea  Island  varieties  is  1.65itKhes,  and  that 
of  the  Brasilian  1.25  incbee.  that  of  the  herbaceous  varieties  1.10  inches,  and  that  ot 
the  arboreum  0.9  inch.  When  the  cotton  fiber  is  ripe  each  filament  has  a  flattened, 
twisted  appearance,  and  the  wall  is  much  thiclcer  in  proportion  to  the  size  of  the 
cavity  than  in  the  green  filaments.  Cotton  should  be  not  be  picked  until  the  bolls 
have  ripened  and  the  lint  thoroughly  dried  in  the  sun. 

Go8sypium  herbaceuin  aad  its  varieties  is  the  species  most  usually  cultivated  in  the 
Philippines  for  its  fiber,  although  G.  arboreum  occurs.  The  former  species  is  Brown 
more  or  less  extensively  in  the  provinces  of  Ilocos,  Union,  Pangasinan,  Abra,  Bulacan, 
Batangas,  Camarines,  and  Laguna  and  in  the  islands  of  Panay  and  Cebu  and  parts 
of  Mindanao. 

Although  cotton  is  grown  throughout  a  lai^e  area  in  the  Philippines,  yet  the  fiber 
has  never  been  produced  in  sufficient  quantities  for  foreign  export.  Some  years  ago 
a  small  interisland  trade  existed,  hut  the  coming  of  cheap  cotton  prints  and  yarn  from 
Europe,  India,  and  China  has  caused  a  decrease  in  both  the  production  and  trade 
between  ports.  Tile  production  for  1893  in  some  of  the  northern  provinces  of  Luzon  is 
nhown  in  the  following  table: 


„„,„. 

„.. 

Total 

Kilo- 

Hectarra 
362 

10.1, 3« 

21953 
88,159 
5,528 

The  avert^B  is  354  kilograms  per  hectare,  or  316  pounds  of  lint  cotton  per  acre. 
Yet  this  is  not  the  avers^  of  production  in  the  islands.  It  is  safe  to  say  that  the 
average  is  not  more  than  166  pounds  of  lint  cotton  per  acre. 

The  production  of  raw  cotton  or  of  cotton  manufactures  on  a  commercial  scale 
is  insei)arable  from  the  use  of  machinery.  The  employment  of  cotton  in  weaving 
dates  back  into  tie  centuries  before  Christ,  but  if  it  had  not  been  for  the  invention  of 
tile  cotton  gin  perhaps  the  fiber  would  not  be  as  much  used  to-day  as  it  was  then.  The 
perfection  of  weaving  machinery  has  greatly  extended  the  value  and  usefulness  ot 
this  fiber.  Two  machines  have  been  used  for  the  separation  of  lint  from  the  seed  from 
time  immemorial  in  China  and  India.  The  most  simple  and  probably  the  oldest  con- 
sists ot  a  piece  of  iron  in  the  form  of  a  double  cone,  large  in  the  center  and  taperine 
toward  ends  (sometimes  a  simple  cone  is  used).  For  its  use  the  seed  cotton  is  spreaa 
upon  a  flat  stone  or  heavy  board,  and  this  cone,  used  as  a  roller,  pushes  the  seed  from 
the  lint  as  it  revolves.  A  little  pressure  may  be  exerted  by  the  hands  or  feet  of  the 
operator.  This  implement  can  be  used  only  with  the  naked  and  hard-seeded  varieties. 
By  this  method  only  from  4  to  6  pounds  of  lint  cotton  per  day  can  be  turned  out  by 
each  operator.  The  other  of  these  which  has  found  its  way  into  the  Philippines, 
probably  through  China,  consists  of  two  wooden  rollers  arranged  borizontally  one  above 
the  other  (sometimes  the  lower  one  is  of  iron),  and  the  lower  one  is  usually  smaller 
than  the  upper.  The  lower  roller  is  turned  by  a  foot  treadle  and  the  upper  one  by 
one  hand  while  the  cotton  is  fed  into  them  by  the  other.  The  revolving  rollers  draw 
the  lint  away  from  the  seeds.  By  this  method  from  6to8poundsof  lint  cotton  can  be 
separated  per  day.  In  many  ot  the  cotton-erowing  districts  ot  the  Philippines,  how- 
ever, Ihe  lint  is  separated  from  the  seed  by  hand. 
WAE  1906-voi,  9 31 
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Climatic  conditions  have  a  greater  influence  Over  the  production  of  cotton  than  do 
soil  conditiona.  The  plant  will  grow  in  almost  anj^  Boil  of  good  texture  and  fertility. 
Cotton  is  a  deep-feeding  plant,  and  arable  Boila  which  are  sufficiently  loose  and  deep 
to  give  the  roots  a  free  growth  and  which  are  not  soaked  with  water  will  be  likely  to 
produce  well. 

Throughout  the  archipelaco  the  conditiona  of  rainfall  and  temperature  have  agrcater 
effect  upon  the  cotton  crop  than  does  the  soil.  The  land  in  whicn  the  seeds  are  planted 
ehould  De  warm  and  moiet.  A  cold,  wet  soil  will  be  almost  sure  to  rot  the  seeds. 
Therefore  the  seeds  should  germinate  and  the  plants  begin  to  obtain  their  food  from 
the  soil  between  rains,  if  possible.  After  this  and  during  the  growing  period  the  rains 
may  be  frequent,  provided  the  land  is  drained,  without  serious  detriment  to  the  crop. 
from  the  time  the  bolls  begin  to  set  until  the  crop  is  harvested  a  dryer  atmosphere, 
with  a  weatetvariation  between  the  day  and  night  temperature,  will  be  of  great  advan- 
tage. RainsHurii^  the  season  of  ripenine  are  prejudicial  to  the  crop,  as  the  falling 
ram  knocks  the  cotton  from  the  bolls  and  tne  color  and  quality  of  the  fiber  is  damaged. 
The  cotton  plant  demands  a  large  amount  of  sunshine,  especially  during  the  latter 
period  of  its  growth. 

In  preparing  the  land  for  cotton  hard  and  compact  soils  should  be  plowed  deeply 
enough  to  facilitate  penetration  by  the  roots.  It  must  be  remembered,  however,  that 
deep  plowing  may  result  in  the  disadvantage  of  heavy  leaching,  or,  in  a  few  localities, 
the  turning  of  sterile  soil  to  the  surface. 

The  beet  time  for  planting  cotton  has  not  been  satisfactorily  determined  for  the 
Philippines,  but  uniformly  good  results  have  been  obtained  by  planting  during  the 
latter  naif  of  the  rainy  season.  By  this  method  the  plant  gets  its  growth  during  the 
remainder  of  the  rainy  season,  and  has  the  dry  season  with  the  cool  nights  and  warm 
days  during  which  to  mature. 

For  planting  the  land  should  be  laid  off  in  rows  from  3  to  4  feet  ajiart.  In  the  wetter 
soils  Slight  ridges  may  be  thrown  up  to  give  the  young  plants  drainage.  Much  tJme 
and  money  have  been  spent  in  constructing  machines  for  planting  cotton  seed,  but 
perfection  has  not  yet  been  reached.  However,  in  lai^e  cotton-crowing  sections  of 
the  United  States  ttiese  machines  are  used  in  preference  to  the  oM  methods  of  hand 
planting.  In  the  Philippines  it  is  usual  to  plant  the  seed  thickly  in  the  row  in  order 
that  a  good  stand  may  oe  obtained  and  that  seeds  which  are  not  permitted  to  grow 
may  act  as  a  fertilizer  for  the  young  plants.  When  the  plants  are  well  up  they  are 
thinned  to  15  or  18  inches  apart  in  the  row.  During  the  growth  of  the  plants  such 
cultivation  is  given  as  will  keep  down  the  weeds  ana  grass  and  keep  the  soil  in  good 
tilth. 

The  bolls  do  not  all  ripen  at  the  same  time,  thus  necessitating  several  p 
before  the  crop  is  harvested.  The  picking  must  be  done- by  hand,  as  no  mat 
yet  been  devised  which  will  gather  the  fiber  free  from  the  leaves  and  bolls. 

The  uses  of  cotton  are  numerous.  Indeed,  it  is  more  extensively  used  than  any 
other  fiber.  It  is  most  extensively  used  for  cloth,  thread,  ropes,  pillows,  and  cush- 
ions. In  llocos  blankets  are  made  which,  though  not  of  the  finest  finish,  are  very 
durable.  Most  of  the  cotton  of  the  Philippines,  however,  is  used  for  weaving  into 
coarse  cloth  for  shirts  and  pantaloons.  The  entire  cotton  plant  is  useful.  Aside  from 
the  lint,  the  seeds  are  valuable  for  the  oil  they  contain,  ana  they  are  very  valuable  for 
cattle  feed  and  as  a  soil  fertilizer,  being  rich  in  nitrogen.  A  valuable  fiber  is  produced 
in  the  bark  of  the  plant  which  will  be  useful  when  a  machine  can  be  made  to  extract 
it.    The  roots  contain  medicinal  properties. 

The  proportion  of  cotton  grown  in  the  Philippines  to  that  consumed  is  very  small. 
As  none  is  exported  it  is  difficult  to  know  the  exact  production,  but  it  is  safe  to  say 
that  not  more  than  100  funs  have  ever  been  produced  in  a  single  year.  The  importa- 
tions for  the  twelve  months  ending  June  30,  1900,  and  for  the  twelve  months  ending 
June  30,  1901,  are  shown  m  the  following  table: 
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This  does  not  include  many  of  the  finer  weavings,  laces,  carpets,  and  the  like. 

The  PhiJippines  offer  many  advantages  for  cotton  raising.  It  may  be  that  in  many 
localities  there  is  not  enough  sunshine  tor  that  part  of  the  rainy  season  during  which 
the  cotton  is  growing,  but  the  labor  conditions,  the  good  soil,  and  the  demand  for  the 
fiber  and  its  producle  are  stroi^  ai^uments  for  a  more  extensive  tndustry. 


Two  plants,  Boekmeria  nivea  and  B.  tenadgdma,  belonging  to  the  family  Urtieacex, 
produce  fibers  which,  in  commerce,  are  recogniEed  indiecnminately  by  the  names 
China  grass  and  ramie  or  rhea.  It  has  been  proposed  by  Doctor  Morris,  ot  the  Kew 
Gardens,  that  the  name  ramie  refers  to  the  fiber  of  B.  tenadsdma  and  that  of  China 
erass  to  B.  nivea.  This  Buggestion  has  been  adopted  by  recent  writers.  Neither  of 
these  fibers  is  now  produced  on  a  commercial  scale  in  the  Philippines,  and  we  have  not 
collected  material  by  which  tfl  determine  the  species  grown  here.  Neilier  has  it  been 
determined  which  fiber  possesses  the  more  qualities  and  characteri sties  of  usefulness. 
Boekmeria  nivea,  however,  is  easily  distinguished  from  B.  tenacisdma  in  that  the 
lower  surface  of  its  leaves  is  whitish.  This  species  also  grows  farther  north  than  the 
B.  tenacitdma  and  is  not  so  robust  in  appearance. 

These  plants  are  herbaceous,  with  perennial  roots.  Under  favorable  conditions 
they  grow  in  clusters  of  4  to  12  stalks  from  one  root  to  a  height  of  3  to  7  feet.  They 
are  in  all  probability  natives  of  Java  and  Sumatra,  though  they  have  been  cultivated 
in  China  and  India  for  many  centuries.  This  fiber  differs  from  those  previously  con- 
sidered in  that  it  occupies  a  different  position  in  the  plant's  structure.  Bamie  is  a 
bast  fiber— that  is,  it  is  produced  between  the  epidermis  of  the  bark  and  the  woody 
substance  of  the  stalk,  but  it  serves  the  same  purpose  ot  conducting  the  sap  that  the 
structural  fibers  serve.  When  the  plants  are  grown  without  branching,  the  fiber  is 
strong  and  durable.  It  can  be  very  finely  divided,  and  the  ultimate  cells  are  120 
millimeters  in  length.  It  is  similar  to  flax  in  many  of  its  qualities,  except,  perhaps, 
it  is  not  so  elastic.  When  degummed  it  can  be  combed  to  almost  the  fineness  and 
softness  of  silk.  It  is  not  readily  affected  by  moisture,  and  therefore  it  is  preeminently 
suited  to  weaving  into  cloths.  The  well-known  Canton  linen  is  made  from  this  fiber. 
Ramie  fiber  takes  dyes  readily,  and  beside  the  finer  cloths  and  textiles  made  from  it,  it 
isnsed  extensively  for  cordage  nets  and  lines. 


The  greatest  quantities  of  this  fiber  are  produced  in  China  and  Japan,  where  it  is 
extracted  by  hand.  Indeed,  the  supply  is  limited  to  those  countries  where  labor  is 
cheap  and  abundant,  for  as  yet  no  machine  has  been  constructed  which  can  produce 
a  fiber  as  clean  and  white  as  that  produced  hy  hand.  Moreover,  the  fiber  extracted 
by  hand  is  in  a  much  better  state  tor  d^ummii^  and  combing  than  that  extracted  by 
machinery,  because  the  hand  process  removes  a  considetablo  part  of  the  gum,  which 
is  rendered  diflicult  of  removal  if  permitted  to  dry  on  the  fiber.  This  gum  is  not 
soluble  in  water,  as  is  that  of  flax  and  hemp,  so  that  it  must  be  submitted  to  chemical 
treatment,  and  the  conditions  under  whicn  it  must  be  treated  create  an  expense  of 
about  4,9  cents  per  pound  above  the  hand-extracted  fiber.  The  fiber  may  also  be 
extracted  by  boiling  the  stalks  in  water  or  alkaline  solutions,  but  this  has  little  advan- 
tage over  the  simple  hand-cleaning  method. 

Where  the  fiber  is  cleaned  by  Siand,  the  stalk  is  grasped  about  3  or  4  inches  above 
the  ground,  and  with  a  skillful  jerk  the  stalk  is  broken  so  that  it  may  be  stripped  from 
the  bark  at  one  motion.  The  bark  is  then  stripped  of  its  leaves  and  a  second  jerk 
detaches  it  from  the  root.  By  this  method  the  leaves  and  stalks  are  left  in  the  field, 
which  are  ot  great  advantage  to  future  crops.  The  ribbons  ot  bark  are  kept  straight 
and  piled  up  in  a  shed  to  ferment  slightly.  When  the  epidermis  is  in  a  suitable  state 
to  peel,  the  operator  takes  a  few  ribbons  at  a  time  in  the  left  hand,  and  with  the  right 
hand,  the  thumb  of  which  is  armed  with  a  small  metal  scraper,  the  epidermis  is 
stripped  oft.  The  fiber  is.  then  put  out  to  dry.  In  China  and  Japan  most  of  the  fiber 
is  exported  in  this  state.  That  which  is  retained  for  local  use  is  submitted  to  a  treat- 
ment ot  alkali  in  order  to  remove  the  gum.  This  renders  the  fiber  more  pliable  and 
it  can  be  more  finely  separated.  In  Europe  the  process  of  degumming  and  combii^ 
is  carried  to  a  high  state  ot  perfection,  so  that  a  fiber  is  producSl  which  is  suitable  for 
mixing  with  silk  or  linen.  I  do  not  know  that  the  process  of  degummii^  is  practiced 
at  all  m  the  Philippines. 

The  uses  to  which  ramie  may  be  put  are  quite  asgeneral  as  the  usesof  cotton,  the  cost 
of  production  alone  preventing  it  from  entering  mto  a  more  extensive  consumption. 
That  which  is  produced  in  the  islands  is  used  for  the  most  part  tor  mixing  with  abaca. 
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silk,  and  the  pineapple  fiber  in  the  manufacture  of  a  great  many  varieties  of  fabricH, 
but  the  production  does  not  supply  the  demand.  In  1900,  563  pounds,  valued  at  $39, 
and  in  1901,  8,308  pounds,  valued  at  1415,  entered  the  port  of  Iloilo.  This  shows  a 
considerable  increase  in  quantity  for  1901,  but  according  to  the  figures  the  price 
dropped  abnost  2  cents  per  pound. 


Inasmuch  as  the  ramie  plant  has  a  perennial  root  and  does  not  require  to  bo  planted 
every  year,  it  is  quite  necessary  that  the  land  chosen  for  the  plantation  be  put  m  good 
tilth  by  deep  plowii^  and  thoroughly  fining  the  soil.  The  plants  have  to  be  set  so 
thickly  in  order  to  prevent  branchii^  and  to  cause  the  stalks  to  grow  straight  that 
after  cultiA^tion  is  not  an  easy  matter.  This  deej>  plowii^  is  quite  important  also  that 
the  soil  may  drain  well,  as  the  plant  will  not  thrive  in  a  wet  soil.  For  climatic  condi- 
tions, this  plant  requires  a  humid  atmosphere,  with  frequent  rains  or  irrigation  and  a 
warm  temperature,  so  that  the  ^owth  may  be  rapid  and  luxuriant.  Vast  areas  in  the 
Philippines  possess  just  such  character istics  of  soil  and  climate  as  this  plant  desires, 
and  every  elTort  should  be  made  to  promote  its  cultivation. 

The  ramie  plant  may  be  propaeated  by  seeds,  by  cuttings,  or  by  divisions  of  the 
roots.  The  last  is  the  beat  method  when  it  is  convenient,  as  the  seeds  are  sometimes 
not  produced  in  abundance,  and  the  seedliiKs  reg^uire  some  care.  Propagation  by 
cuttmgs  requires  longer  to  mature  a  crop.  When  it  is  necessary  to  plant  seeds  they 
should  bo  sown  in  loose  loam  and  lightly  covered  with  fine  soil.  The  seed  beds  should 
he  shaded  with  nipa  or  a  bamboo  matting  to  protect  the  young  plants  from  the  direct 
rays  of  the  sun.  When  the  young  plants  are  from  3  to  5  inches  high  they  may  be  trans- 
planted in  the  field. 

Cuttings  should  be  taken  from  the  upper  half  of  the  stem  of  the  plant  when  mature 
and  cut  from  tour  to  six  buds.  They  should  be  rooted  in  porous  soil,  containing  a 
goodly  amount  of  sand,  and  shaded  until  the  leaves  begin  to  grow.  Plants  from  cut- 
tings or  from  seed  do  not  produce  a  crop  of  good  fiber  the  first  year. 

The  root  divisions  may  oe  transplanted  in  the  field  at  once,  and  if  the  season  be  good 
the  plants  will  produce  a  small  crop  of  fiber  from  the  first  cutting  of  stalks,  but  the 
succeeding  crops  will  be  heavier. 

In  general  the  plants  are  placed  in  rows  18  inches  to  2  feet  apart  and  from  a  toot  to 
18  inches  apart  in  a  row.  Thick  plantii^  is  necessary  in  order  that  the  plants  grow 
tall  and  witnout  branches,  for  upon  both  of  these  characteristics  does  the  value  of  the 
fiber  depend.  If  the  soil  is  of  good  depth  and  contains  a  sufficient  amount  of  humus 
the  plants  should  grow  to  a  height  of  6  to  8  feet  and  produce  two  or  three  crops  a  year. 
On  the  best  lands  in  the  northern  provinces  of  Luzon,  about  the  only  district  in  the 
Philippines  where  ramie  is  jtroduced ,  four  crops  can  be  taken  each  year. 

It  IS  a  common  practice  in  some  parts  t«  burn  over  the  field  after  each  successive 
crop.  While  the  ashes  are  valuable  constituents  of  the  soil,  yet  the  humus  which 
would  result  from  incorporating  the  leaves  and  stalks  in  the  soil  would  be  of  far  more 
lasting  benefit.  When  the  crop  is  removed  the  land  should  be  cultivated  by  plowing, 
if  possible,  to  loosen  up  the  soil,  and  light  cultivation  should  be  continued  until  the 
plants  become  too  high  to  be  worked.  The  application  of  nitrogenous  and  potaasic 
fertilizers  usually  produces  good  results,  and  the  application  of  barnyard  manures  will 
always  result  in  much  advantage  to  the  soil. 

It  is  estimated  that  an  acre  of  three  cuttings  per  year  produces  25  tons  of  stalks. 
From  careful  estimates  in  France  it  has  been  determined  that  a  ton  of  green  stalks  will 
produce  461  pounds  of  dry  fiber  (De  Landtsheer).  This  would  give  a  yield  for  these 
idands  of  about  1,162.5  pounds  ot  dry  fiber  per  acre.  This  in  turn  would  yield  about 
625  pounds  of  degummed  fiber. 

At  the  present  time  the  untreated  fiber  is  worth  from  5  to  7  cents  a  pound  or  from 
$100  to  $140  a  ton.  At  this  price  and  with  favorable  climatic  conditions  and  cheap 
^bor  the  production  of  this  fioer  ought  to  become  a  resourceful  industry. 


(PoiwfoiWM.) 

This  genus  embraces  some  thirty  species,  seventeen  ot  which  are  reported  from  these 
islands.  The  common  name  by  which  these  plants  are  known  is  "screw  pine,"  a  name 
suggested  by  the  spiral  arrangement  of  the  leaves  around  the  stem.  Because  of  this 
arrangement  and  the  peculiar  aerial  roots  the  plants  are  highly  prized  for  their  orna- 
mental effect. 
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5  teet  long  and  li  to  3  inches  wide  and  spiny  along  the  edges.    They  b' 
is  somewhat  similar  in  appearance  and  size  to  a  pineapple. 

These  plants  are  of  economic  value  because  of  their  thin  fibrous  leaves.  While  they 
are  not  cultivated  anywhere  in  the  islands,  yet  (heir  leaves  are  harvested  in  largo 
(juantitiee  for  the  manufacture  of  bags  and  mats.  Much  of  the  sugar  which  is  produced 
in  Panay  and  N««ros  is  put  up  in  bags  made  from  the  leaves  of  these  plants,  mainly  in 
the  provinces  of  Capiz  and  Antique.  Sleeping  mats  and  mats  for  the  floor  and  wall  are 
also  made  from  these  leaves,  and  these  are  of  value  because  when  folded  they  do  not 

In  makii^  these  articles  the  leaves  are  gathered  when  mature  and  split  intn  fillets  of 
desired  width.  These  are  then  woven  into  whatever  shape  and  pattern  desired,  and 
the  ends  are  not  tied,  but  lapped.  The  material  dyes  readily,  and  by  the  use  of  fillets 
of  different  colors  ornamental  as  well  as  useful  weavings  may  be  made.  One  plant 
during  the  year  will  produce  enough  leaves  for  about  two  sugar  bags  or  a  bed  mat. 

In  India  the  leaves  have  been  used  for  paper  stock,  but  no  trials  for  this  purpose  have 
thus  far  been  made  in  the  Philippines. 

The  arial  roots  of  these  plants  contain  a  fiber,  though  it  is  seldom  extracted  at  the 

£  resent  time.  The  roots  are  frequently  cut,  however,  and  after  removing  the  pulp 
om  the  ends  by  pounding  thevare  used  for  paint  and  whitewash  brushes.  In  some 
species  this  root  fiber  is  fine,  anoit  is  suggested  that  it  might  be  used  in  brush  malting. 


(Corypha  umhTacidlifera.') 

This  plant,  a  member  of  the  Palmacex,  grows  in  greater  or  less  abundance  in  all  parts 
of  the  archipelago.  It  is  said  that  the  Idand  of  Burias  takes  ita  name  because  of  the 
abundance  of  these  plants  growing  there.  Althoi^h  these  palms  are  nowhere  culti- 
vated, yet  they  are  ot  great  utility  to  the  natives.  They  bear  large  fan-like  leaves, 
with  all  the  leaflets  radiating  from  the  end  of  the  long  stem — in  themselves  very  orna- 
mental. These  leaflets,  sometimes  3  or  4  feet  long,  are  used  for  practically  the  same 
purpose  as  those  of  the  pangdan,  only  they  produce  a  coarser  grade  of  matting,  baskets, 
or  bats,  because  the  fillets  are  leas  pliable  and  coarser.  Hats  of  good  quality  are  made 
from  the  leaves  of  the  burri,  and  the  coarser  mats  and  cushion  covers  are  usually  of  this 
material.     The  fillets  may  be  stripped  very  finely  and  they  dye  readily. 

This  palm  thrives  in  almost  any  soil  except  marshesandgrowB  toaheight  of  30  to50 
feet.  They  bear  hard,  scaly  fruits  on  a  raceme,  which  terminates  the  stem,  and  after 
fruiting  die.    They  are  natives  ot  Ceylon  and  the  Malabar  coast. 

The  Filipinos  make  sugar,  sirup,  and  wine  from  the  sap  ot  the  burri,  and  it  also  pos- 
sesses medicinal  properties. 


(JVtpu/rulMona  Thumb.) 

It  has  been  said  that  nipa  ranks  next  to  the  bamboo  as  a  plant  of  usefulness  to  the 
Filipinos.  The  plant  belongs  to  the  Pahnacex  and  grows  almost  exclusively  in  the 
marshy  lands  along  the  shores  and  in  the  deltas  of  rivers.  It  does  not  grow  taU,  and 
the  leaves  are  very  similar  in  structure  and  color  to  those  of  the  cocoanut. 

When  the  leaves  are  mature  they  are  cut  and  the  leaflets  are  stripped  from  the  stem. 
While  these  leafiets  are  still  green  they  are  bent  in  the  middle  over  a  small  piece  of 
bamboo  about  two  yards  long,  or  shorter  if  the  particular  use  to  which  they  are  to  be 

5ut  demands  it,  and  sewed  near  this  bamboo  rib  or  stay  with  rattan  or  fine  strips  ot 
amboo,  thus  forming  a  small  mat  with  the  ends  of  tte  leaflets  loose.  These  are  laid  on 
the  roofs  and  sides  of  houses  in  the  manner  of  placing  shingles  upon  a  roof.  Almost 
everywhere  in  the  Philippines,  when  durability  and  cheapness  are  considered,  per- 
haps no  better  substitute  can  be  found.  In  situations  where  the  wind  is  not  strong  for 
alarge  portion  ot  the  year  this  material  will  last  five  or  six  yearsona  roof  of  one-half  pitch. 
On  roofs  ot  slighter  pitch  the  period  of  duration  is  less.  Usually  for  siding  the  small 
maifl  are  battened  down  with  small  stripe  ot  bamboo.  In  this  way  they  will  last  for 
many  years. 

An  acre  of  maish  land  well  planted  will  yield  about  50,000  of  the  small  mats  per  year. 
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The  youi^  leaves  of  the  nipa  are  used  for  making  hate,  mats,  eaila,  and  rain  coats. 
The  leaSietB  are  stripped  into  nllets  and  braided  or  woven  in  the  same  way  that  pangdan 
and  burri  are  -worked. 

Juice  taken  from  the  flower  stem  produces  a  wine  or  alcohol  called  tuba,  highly 
esteemed  by  the  nativee,  alid  the  fruit  is  edible. 


species  of  rattan  ate  found  in  great  abundance  throughout  the  mountainous  and  for- 
est regions  of  the  Philippines".  Thejareclimbing  palms,  growingsometimeBtoaheight 
or  length  of  300  feet.  Almost  no  investigations  nave  been  made  upon  these  plants 
in  the  Philippines,  but  Bpecimens  of  both  the  "  cane  "  and  body  rank  well  with  those 
obtained  in  Ceylon  and  the  Malay  peninaula. 

Battan  has  not  yet  reached  the  importance  of  an  article  of  export  for  the  Philippines, 
but  no  doubt,  as  the  better  species  become  known  and  means  for  obtainii^  them  are 
improved,  they  will  take  their  place  as  one  of  the  articles  of  export.  To  the  Filipinos 
they  are  almost  all  very  useful.  Both  the  cane  and  the  body  are  extensively  used  in 
the  manufacture  of  furniture,  baskets,  and  mats.  The  vine  entire  is  used  for  ropes, 
draw  lines  for  terry  rafts,  walkii^  sticks,  and  tor  numerous  other  purposes.  The  cane 
used  for  seatiiur  cnairs,  beds,  and  the  like  is  the  outside  hard  and  resistant  portion 
stripped  off.  These  strips  are  inelastic,  thoi^h  very  pliable,  but  care  must  be  taken 
in  bending  or  tying  them  that  the  smooth  outside  be  on  the  convex,  otherwise  they  will 
break  easily.  Becauseof  their  inelasticity  they  are  very  useful  lor  lashings,  especially 
in  the  construction  ot  houses.  In  Negros  and  Panay  they  are  extensively  used  for  bind- 
ing bags  of  sugar,  cacao,  and  copra. 

Rattan  will  probably  always  remain  a  product  of  the  forest,  for,  from  the  nature  of  the 
plant's  growth,  tall  trees  are  required  for  it  to  run  upon.  Advanti^e  will  result,  how- 
ever, from  training  them  upon  the  trees,  so  that  they  will  not  become  cramped  and 
crooked. 

The  most  useful  species  at  the  present  time  found  in  the  Philippines  is  Daemimorom 
melanochaetes  Blume.  While  this  does  not  produce  the  finest  canes,  yet  they  serve  the 
greatest  number  of  purposes,  and  tbe  plant  entire  is  most  commonly  used  for  draw  lines 
'  rry  rafts.  The  flowers  produce  a  nectar  from  which  the  bees  render  a  superior 
oihc 


grade  oi  honey. 


In  the  rich  v^etation  of  the  Philippines  many  fiber-producing  plants  occur,  the  fiber 
of  which  is  of  local  use  and  importance,  but  whose  properties  have  not  been  brought  to 
the  notice  of  buyers  and  consumers.  In  determining  the  value  ot  a  liber  for  economic 
and  commercial  purposes  tbe  question  need  not  be  carried  further  than  the  detennina- 
tion  whether  the  new  fiber  can  be  used  as  a  substitute  for  any  of  the  well-known  com- 
mercial fibers  or  whether  some  new  economic  use  can  be  established  for  it.  If  tjieae 
considerations  are  established,  then  tbe  demand  will  in  time  regulate  the  questions  of 
production  and  extraction.  Tbe  world's  present  demand  for  fibers  is  supplied  from 
only  about  forty  species  of  plants,  and  while  some  of  these  are  less  valuable  from  the 
standpoint  of  strength  and  durability  than  some  less  commonly  known  ones,  yet  their 
■■"B  has  become  established  and  machines  and  methods  have  been  adapted  to  their 


manufacture.     Against  these,  new  fibers  must  compete,  though  superior  utility  may  bi 
in  their  favor. 

Among  the  little-known  fibers  of  the  Philippines  which  are  of  high  quality  and  prom- 
isii^  value  may  be  mentioned  the  Eruc  from  Corypha  weTis,  which  is  a  strong  fiber, 
nonresiatant  in  water,  the  bow-string  hemp,  similar  to  sisal,  and  fibers  from  the  species 
of  Hibiscus.  Investigations  ot  these  and  other  economic  species  are  now  under  way, 
and  it  is  expected  that  their  value  and  utility  may  be  more  fully  established. 
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II8T  OF  PHILIPPIHE  AOBIdJLTlFaAL  PE0D1TCT8  AND  FIBEB  PLAKTB. 

By  Prof.  F.  LAMSOtj-ScniBNER.  Chief,  Bureau  of  Agriculture,  liKI4. 


There  are  a  great  many  economic  plants  in  the  PhilippineB,  aome  of  much  impor- 
tance, forming  articles  of  commerce  between  one  island  and  another  or  between  the 
islands  and  otner  countries  o£  the  world;  others  of  less  importance,  but  often  playing  a 
significant  part  in  the  domestic  economy  of  a  lew  favored  localities,  while  others  etill 
are  utilized  by  wild  tribes  or  under  special  circumstances.  Like  all  races  wholly  or 
laigely  dependent  upon  their  own  resources  for  food  and  rwment,  the  people  have 
acquired  a  close  familiarity  with  the  plants  about  them  and  have  discovered  uses  for  a 
multitude  of  native  products  which  would  have  remained  unknown  tc  a  more  highly 
civilized  and  ]pBB  dependent  race.  Several  economic  species  now  widely  distributed 
throughout  the  archipelago  were  introduced  from  America  many  years  ago  by  the  Span- 
iards. A  great  deal  of  good  has  been  accomplished  and  the  resources  of  the  Filipinos 
materially  increased  as  aresult  of  this  early  work.  These  plants  have  been  included  in 
the  list  hero  wesented,  and  a  few  have  been  included  that  are  not  strictly  fruits  or 
vegetables.    They  are  products,  however,  which  arc  common  in  the  markets  of  Mailila, 

The  information  contained  in  this  list  is  based  very  lately  upon  the  reports  of  the 
correspondents  of  the  bureau  of  agriculture,  who  have  very  generally  ana  very  fully 
replied  to  ail  our  inauiries.  These  reports  contain  many  names  of  economic  plants 
which  belong  to  this  list,  but  which  have  been  omitted,  as  they  still  remain  unclassi- 
fied. Efforts  are  now  being  made  to  identify  these  yet  undetermined  species  and  to 
verify  the  classification  of  Uiose  here  submittod  where  there  remains  any  doubt  as  to 
their  proper  identification.  It  is  believed  that  the  publication  of  this  list  will  help  to 
incite  an  interest  in  Philippine  agricultural  products  and  assist  in  securing  a  wider  and 
better  knowledge  of  the  wonderful  resources  of  the  islands. 


This  list  is  alphabetically  arranged  according  to  the  native  or  local  names.     The 
several  local  or  native  names  applied  to  any  one  plant  appear  together  under  the  Latin 
name,  the  name  under  which  the  description  occurs  being  in  small  caps. 
ACELGA  (Beet).     Beta  vulffaris,  Linn. 

A  vegetalile  found  nearly  throughout  the  Archipelago,  especially  in  BeMiet; 
grown  tor  local  consumption.     The  leaves  are  used  as  a  condiment,  etc.,  and  the 
fleshy  roots  are  edible  when  cooked. 
ACHIOTE.    Bira  oretlana,  Linn. 

A  small  tree,  20  to  30  feet  in  height,  found  throughout  the  Archipelago,  although 
not  largely  grown;  introduced  from  tropical  America.  The  fruit  yields  a  coloring 
matter  and  is  used  in  cookery,  to  color  butter,  cheese,  etc.    The  annatto  of 


ACHOTE.    SeeAeMote. 

ACHRAS  SAPOTA,  Linn.    Chico,  Sapodilla,  S 

ACHUETE.    SesAchiote. 

ADAM'S  NEEDLE.    See  Cawoleng  cahoy. 

ADYANGAO.     Albizzta  procera,  Benth. 

A  tree,  furnishing  a  resin  used  as  incense. 
AGAKIC.    See  Payong  ahas. 
AGAHICO.    See  Payong  ahas. 
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p.;  Agaric  or  MuBhroom,  Eng. 

A  lofty  tree,  from  which  the  valuable  reain  called  "aliniciga"  (dammar  of 
commerce)  is  extracted.     It  is  found  on  the  mountains  of  aouthUiern  Luzon  and 
Panay  Islands  at  elevations  of  from  500  to  1,000  meters.    The  reein  is  sold  in  Manila 
at  $7  to  $8,  Mexican,  per  picul.     The  best  comes  from  the  Camarines. 
AGAYAC.    PfeweoIiisSp. 

A  bean  grown  in  Cagayan  Province  in  email  quantities  for  local  use. 
AGAYAP.    See  Agayae.  . 
AGUISIP.     MdasUmia  polyantAum.  Blume. 

A  tree,  the  bark  of  which  yields  a  bright  red  coloring  matter.     This  is  used  to  dye 
hemp  cloths. 
AJO.    See  Bawang. 
AJONJOLI,    SeeLinarf. 
ALANGILANG,    See  IloTw-ilang. 
ALANIHAO.    Dracontowelun  Sp. 

A  native  tree,  90  feet  or  more  in  height,  found  in  RombKn  and  other  islands. 
The  fruit  is  edible. 
ALBIZZIA  PROCERA,  Benth.    Adyanoao. 
ALBIZZIA  SAPONARIA,  Blume.    Cooontoco. 
ALCAPARRA8  (Caper).     Capparis  mariana,  DC. 

A  shrub,  7  feet  nigh;  the  buds  and  fruils  are  used  as  a  condiment;  found  in 
Eizal  Province,  very  scarce. 
ALEURITES   SAPONARIA,    Blanco.     BAauiLUMBAN,    T,;  Balocanad,    V.;  Balu- 

canang.  It.;  Calumban. 
ALEURITES  TRIOBA,  Forst.    Capili,  Lumbano,  T. 
ALIBANBAN  (St.  Thomas's  Tree).    Bauhinia  tomentoea,  Linn. 

A  small  tree,  20  feet  h^h,  growing  wild  in  Rizal  and  other  provinces.     The 
leaves  yield  an  acid  used  as  a  substitute  for  vinegar. 
ALIPAI.     Euphoria  litchi,  DC. 

A  tree  native  of  Luzon  and  other  islands,  yielding  an  edible  fruit. 
ALLIUM  CEPA,  Linn.    Laaona;  Sibuyas,  T.;  Cebolla,  Sp.;  Onion,  Eng. 
ALLIUM  SATIVUM,  Linn.    Bawano,  T.;  Aio,  Sp.;  GarHc,  Em. 
ALLIUM  TRIOOCCUM,  Ait.    Cuchat,  Cufsay,  T. ;  Ganda,  V. ;  Wild  leek,  Eng. 
ALMACIGA  (Pitch,  Dammar  of  commerce).     Valuable  native  resin  extracted  from 
trees  belo^i^  to  the  genera  Agathu,  Canariuvt,  etc.     Produced  in  latge  (juan- 
tities  in  Mindanao  Island  for  export,  and  quoted  in  Manila  from  97  to  t8,  Mexican, 
per  picul.    The  best  is  from  Calamianes  Idands. 
ALMOND.    See  Daliiay. 
ALOPAI.     See  AlipaL 
ALPASOTES.     Chenopodium  ambrosioiika,  Linn. 

A  native  herb  found  throughout  the  Archipelago.     The  leaves  are  used  for 
seasoning  food. 
ALPAI.     See  Alipai. 
ALPISTE  (ftinary  grass  or  canary  seed).     Phalaris  canarienm,  Linn. 

A  grass  grown  rather  for  ornament  in  Abra,  Ilocos  Norte,  and  Ilocos  Sur.    The 
giain  is  used  for  feeding  canary  birds. 
ALUPAY.    See  Alipm. 
ALUPE.    See  AHpai. 
AMAGA,    See  Bolo:^aeta. 
AMARANTHUS  SPINOSUS,    Linn,    Bayang-bayang,    II,;  Calites,  V.;    Colbtf,8, 

T,;  Colitis,  T.;  Cuanton;  Harum,  V.;  Orayi, 
AMARGOSO.     See  Ampalayd. 
AMERI.    See  Ttmmn.. 
AMPALAYA  (Ba&am  apple).     Mrnnordica  balsamina,  Linn. 

An  annual  climbing  plant  4  to  6  feet  high;  flowers  yellow;  grown  for  local  con- 
sumption in  Luzon  and  other  islands.     The  fruit  and  leases  are  used  as  condiment, 
for  salad,  etc.     Two  well-marked  varieties  are  grown;  both  have  a  distinctive 
bitter  taste. 
AMPALEA.    See  Ampalayd. 
ANACARDIUM  OCCIDENTALE,    Linn.    Baludad,  T.;    Balubat,  Pn.;   Balurad, 

T.;  BoIoto,  II.;  Casot.  T,;  Cashew,  Eng. 
ANANAS  SATIVU8,  Schult.     PiSa,  T.,  Sp.;  Pineapple,  Eng. 
ANANGCA.    See  LangU. 
ANATTO.    SeeAckioU. 
ANtJILANG.    See  Ilong-ilang. 
ANIS  CAHOY  (Nutmeg),     Myristica  pUli^pl'ntnsis,  Lam. 

A  tree  found  growing  naturally  in  Cavite  and  Laguna  Provinces,  and  the  Island 
of  Cebli,    Thefruit  or  nut  is  used  as  a  condiment. 
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ANI8  E8TRELLAD0  (Fennel).     Fmiiculum  imlgore,  Gaertn. 

A  perennial  plant,  grown  in  very  small  quantities  throughout  the  Archipelago. 
The  seeds  are  used  for  dressing,  sweetmeats,  etc. 
ANISOPTERA  THURIFERA,  Blanco.     Lauan  or  Laua-an,  V. 
ANISOPTERA  OBLONGA.  Dyer.     Sandana. 
ANNOTTA.    See  Achiole. 
ANONA  MURICATA,  Linn.     Gayubano,  II.;  Guanabano,  P.,  II.;  Guayabano,  T.; 

Guyabano,  T.,  v.;  Guanabena,  Bng. 
ANONA  RETICULATA,  Linn.     Anokas.  Sp.,  T. 
ANONA  SQUAMOSA,    Linn.    Ates,  T.,  Sp.;  Atis.  V.;  Natis  (?),  P.;  Sugar  apple, 

Sweet-sop,  Eng. 
ANONAS  (Custard  apple).    Anona  reticulata,  Linn. 

An  exotic  tree,  10  to  20  feet  or  more  high,  from  Mexico;  grown  for  local  consump- 
tion on  Luzon.     The  fruit  ia  3  to  4  inches  in  diameter  and  considered  excellent 

ANSIMAN  (Purslane,  pnsley).    Portvlaea  oleracea,  Linn.    See  Colatiman. 
ANTENG.    See  Malamli. 

ANTIDESMA  BUNltJS,  Spreng.     Bionay,  P.;  Bugnay,  T. 
ANTIPOLO  (Bread  fruit).     Ariocarjim  indm,  Linn.  i. 

A  tree  growing  to  a  hei^t  of  40  to  60  feet,  found  throughout  the  Archipelago.     It 
is  Bometimes  planted.    The  sap,  bark,  and  fruit  are  utuized.    The  fruit  is  valued 
for  preserves,  and  is  eaten  when  cooked. 
ASIL  (Indigo,  Eng.).     See  Tayom. 
APALEorAPARA(?).    See  Impidayd. 
APALIA  (Balsam  apple).    See  A'mpalayd, 
APASOTIS.    See  ACpaaotes. 
APIO  (Celery).    See  Quinmy. 
APITONG.    IHpta'oearpva  grandiJloTus,  Blanco. 

A  tall  tree  which  yields  excellent  reein  sold  in  Manila  market  and  exported; 
used  for  varnishing.    Found  in  Luzon,  Visayan,  and  Mindanao  Islands. 
APIUM  GRAVEOLBNS.  Linn.    Quinchay,  Quinsay,  T.;  Apio,  Sp.;  Celery,  Eng. 
APIUM  PETR08ELINUM,  Linn.     Perbju,,  Sp.;  Paraley,  Eng. 
ARACHIS  HYPOGAEA,  Linn.    ManI,    T,;  Cacahuete,    Sp.;  Groundnut,   Peanut, 

Eng. 
ARECA  CATECHU,  Linn.    Bonga,  BujJ6a,  T.;  Bonga,  Sp.;  Betelnut,  Eng. 
AEARAO  (Bermuda  arrow-root).     Maranta  aruntiinacea,  Linn. 

An  herb  sometimes  grown  for  local  use  in  Luzon  and  other  islands.     The  starchy 
roote  are  used  for  makmg  arrow-root  and  sago. 
ARARO.    BeeArwad. 
ARNOTTO.    See  Ackiote. 

ARONGAY  (7)  (Horseradish  tree).     See  Malungay. 
ARROZ  (Rice).    See  Palay. 
ARTOCARPUS  CAMAN8I.  Blanco.     Camancb,  Camansi,  V.;  Camongsi,  Dalangian, 

Dolongian,  Paeac,  II.;  Breadfruit,  Eng. 
ARTOCARPUS  INCISA,  Linn.  f.    Antipolo,  T.;  Rima,  Sp.,  T.;  Tipolo,  P.,  V.; 

Tipoo,  v.;  Breadfruit,  Eng. 
ARTOCARPUS  INTEGRIFOLIA,  Linn.  f.    Anangca,  IL;  LanokS,  Nangka,  T.; 

Jak fruit,  Eng. 
ARTOCARPUS  RIMA,  Blanco.    Colo,  V.;  Ogob,  B.;  Rima,  T.;  Breadfruit,  Eng, 
ARUNGAY  (?).    See  Malungay. 
ASPARAGUS.     See  Eapdrrago. 

ASPARAGUS  OFFICINALIS,  Linn.    EapiitRAQO,  Sp.:  Asparagus,  Eng. 
ASPLENIUM  ESCULENTUM,  Presl.    Pac6,  T. 
ATAY-ATAY.     Jmliaa  corrosiva,  Linn. 

An  ornamental  shrub  planted  in  gardens;  the  leaves  are  used  medicinally. 
ATES  (Sweet-sop,  sugar  apple).     Anona  squamosa,  Linn. 

A  small  tree  or  shrub,  native  of  tropical  America.     It  is  highly  prized  for  its 
edible  fruit,  used  for  local  consumj)tion.    In  season  from  June  till  November. 
ATIMON  (Melon).     Cucumia  melo,  Linn,  Var, 

An  herbaceous  vine  of  Luzon  and  the  Visayan  Islands.     The  fruit  is  used  for 
dessert,  and  is  grown  for  local  use. 
ATIS  (S^ar  apple}.    See  AUs. 

AVBRRHOA  BILIMBI,  Linn,     Camiaa,  T.;  Kamias,  B.,  T, 
AVERRHOA  CARAMBOLA,  Linn,    Baumbinq,  Balinbin,  BOimbin,  T.;  Caram- 

bola,  Coromandel  gooseberry,  Eng. 
A2ABACHE  (Bean).    Phueohu  lunatus,  Linn. 

A  vegetable  growing  in  Batangas  and  other  places,  though  it  Is  rarely  cultivated. 
The  fruit  is  used  for  food. 
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AZAFRAS.    SeeDtJao. 

BAGSANG.     Melroxylon  rumpMi,  Mart. 

A  very  common  palm  in  the  Vieayan  Islands;  grows  spontaneously  in  moist 
regions.     The  heart  of  the  tree  is  reduced  to  a  sort  of  flour  which  is  made  into  cakes 
or  frittera  and  eaten  with  cocoanut  milk.     A  wholesome  and  nutritious  food. 
BAGUILUMBAN.    AleuHlei  savonana,  Blanco. 

A  native  tree  of  Luzon  and  the  Visayan  Islands.     ThefruitisuBedin  the  manu- 
facturing of  an  ordinary  kind  of  soap  sold  in  Manila. 
BAKAO.    Shizophora  TmtcTonata,  Lam. 

A  small  tree  growine  in  mangrove  swamps  throv^hout  the  Islands.     The  bark, 
fniit,  etc.,  ate  utilizea  for  dyeing  and  tanning  purposes.    The  wood  is  much  used 
as  firewood. 
BAKAWAN.    SeeBoibao. 
BAI^NTE.    H(/nuikmtkiis  populifoUus,  R.  Grah. 

A  tree  whose  bark,  when  dried  and  reduced  to  a  powder,  yields  black  coloring 
matter  used  by  the  natives  tor  dyeii^. 
BALAO.     JH-pterocarpui  vemidfiwii,  Blanro. 

A  tree  growing  wild  in  parts  of  Luzon,  Mindanao,  and  the  Viaayan  Islands, 
yi^ding  a  reein  used  for  vamishiDg,  calking  ships,  and  illuminatii^, 
BALATONG.    Phaaeoha  mungo.,  Linn. 

An  herb,  3  feet  high,  grown  on  a  commercial  scale  throughout  the  Archipelago. 
The  seed  constitutes  a  staple  article  of  food.    Sold  by  weight  or  by  the  cavan. 
Average  market  price  5  to  6  cents,  gold,  per  pound. 
BALIAOAG  (Yam,  Chinese  potato).    See  Cobag. 
BALIMBING  (Carambola).     Averrhoa  cananhota,  Linn. 

A  tree  about  25  feet  high,  cultivated  in  gardens  of  Luzon  and  other  islands. 
The  fruit  is  eaten  raw,  used  for  desserts,  etc. 
BALINBIN.    SeeBalmfcirw- 
BALOCANAD,     See  Baguihimban. 
BALONGAY.     See  Malungay. 
BALSAM  APPLE.    See  AmniOmd. 
BALSAMINA.    See  ^mpaJoj/d. 
BALSAMINA.     Momordica  cylindrica,  Linn. 

A  trailing  herb,  cultivated  as  a  garden  vegetable  around  the  city  of  Manila. 
The  fruit  and  leaves  are  edible. 
BALUBAD  (Cashew).    See  Cosoy. 
BALUBAT.    See  Casoy. 
BALUCANANG.     See  Baguilumban. 
BALUNGAY  (Horseradish  tree).    See  Malungay. 
BALURAD.    See  Ca»oy. 
BANANAS.     Musa  paradisiaca,  Ltnn.  Var. 

eat  extent  tliroi^hout  the  Archipela^.    About  57 
e  fruit  and  leaves  are  utilized,  bb  is  bIbo  the  flower 
bud. 
BAMCURO.     Morinda  Hnctoria.  Roxh. 

A  tree  the  root  of  which  produces  a  red  coloring  material,  used  for  dyeing 
purposes. 
BANGA.    See  Pmahaa. 

BANGQUILING  (Otaheite  gooseberry).    See  Iba. 
BARBT.    See  Zacate. 
BARIT.    See  Zacate. 
BASENG  (Ginger).    See  Luya. 
"  \TAD  (Sorghum).    Sorghum  si 

A  grass  found  in  Iloilo,  tL ,_      .,.., 

stem  yields  sugar,  and  the  roots  and  seeds  ate  also  utilized.     Alcohol  c 
obtained  from  uie  sap  of  this  plant. 
BATAG(?).     SeeBatad. 
BATAO.    Lablab  cultratus,  DC. 

A  vine  raised  in  small  quantity  in 
Eciia,  Riaal,  Tarlac,  and  Zambales. 
BATATA  (Irish  potato).    Solanum  tubercmim,  Linn. 

A  vegetable  of  American  origin,  found  in  Luzon  and  other  islands.     Raised  to  a 
considerable  extent  in  Bei^uet.     The  tuberous  root  is  used  as  an  article  ot  food. 
BATAVIA.     Mum  paradmaea  maxima,  Blanco. 

A  variety  of  banana,  found  in  Luzon  and  other  islands,  and  valued  for  its  fruit. 
BAUHINIA  TOMBNTOSA,  Linn.    Ambanban,  T. 
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IJAWANG  (Garlic).    AUium  soiirum,  Linn. 

An  herb  raised  in  small  quantity  throughout  the  Archipelago.  The  leaves  anJ 
bulb  are  used  as  a  food  and  a  condiment.     Bulb  white. 

BAY  ABAS  (Lemon  guava).     Psidium  gvayava,  Linn.  Var. 

A  tree  or  ehrub  10  to  20  feet  high,  introduced  from  America,  now  found  through- 
out the  Philippine  Islands.  The  fruit  is  valued  for  making  jellies  and  preserves, 
and  is  used  both  locally  and  commercially. 

BAYANG-BAYANG.    See  Coktes. 

BEET.     See  Aedga. 

BENESEED.     See  Ungd, 

BERBNGENA.    See  Talony. 

BETA  VULGAEIS,  Linn.     Aceloa,  8p.;  Beet,  Eng. 

BETELNUT.     See  Bunga. 

BETEL.    See  Ikmo. 

BICACAO  (Millet).    Sitaria  iUilica,  Beauv. 

A  gra«s  found  in  Luzon,  Cebd,  etc.,  though  rarely  cultivated.  The  seed  consti- 
tutes an  article  ai  food. 

BIGNAY.     Antidesma  hunias,  Spreng, 

A  tree  growing  wild  in  Pampanga,  Eiial,  and  other  provinces.  The  fruit  is 
edible,  and  is  good  for  preserves. 

BILANG-BILANG.     See  Dampalit. 

BILIMBIN.    SeeBalimUng. 

BISCO.    SeeSaM. 

BITANHOL.     Calophyllum  inophyllum.  DC. 

A  tree  growing  wild  upon  the  seashores  throughout  the  Archipelago.  The  seeds 
are  used  in  making  oil,  and  the  bark  yields  a  resin,  both  highly  appreciated  by 
the  natives. 

BITAOG.     See  BitanhoL 

BIXA  ORBLLANA,  Linn.     Achiotb,  T.;  Achote,  Achuete,  Sp.;  Anatto,  Annotta, 
Arnotto,  Eng. 

BLACK  PEPPER.     See  Paminld. 

BOBOA.     See  La'nzones. 

BOLQGO.    See  Qwoy. 

BOLONGAETA  (Persimmon).     lHospyros  pitosarUhera,  Blanco. 

_  A  native  tree  producing  edible  fruit;  Luzon  and  the  Visayan  Islands, 

BONGA.     See  Bunga. 

BONGA,    See  Bwtija. 

BOOCAN.    See  Lamones. 

BRASSICA  OLERACEA,  Linn.  For.     Repollo,  Sp.,  T.;  Cabbage,  Eng. 

BRASSICA  OLERACEA,  Linn.  Var.    Coliflor,  Sp.;  Cauliflower,  Eng. 

BREADFRUIT.    See  Artocarpus. 

BUOAGAO  (Millet).     See  Bicacao. 

BUGNAY.    See  Bwnag. 

BULAHAN.    SeeLanzones. 

BULAY.    SeeBatao. 

BUNGA  (Betelnut).     Areca  catechu,  Linn. 

A  palm  raised  in  all  gardens  throughout  the  Archipelago;  it  grows  to  a  height 
of  about  30  feet.  The  nut  is  chewed  by  the  natives.  The  [eaves,  stalk,  and 
seeds  are  also  utilized.    The  nufa  are  valued  at  about  5  cents,  gold,  per  hundred. 

BUNGULAN.     Mum  paTadinaca  suaveoUm,  Blanco. 

One  ot  the  best  and  most  highly  flavored  varieties  of  Ijanana,  widely  grown 
tor  its  fruit. 

BURI.     Corypka  umbraculifera.  Linn. 

A  lofty  and  beautiful  palm,  very  well  known  in  the  Philippines  for  its  useful- 
ness, giving  name  to  the  Island  ol  Burias,  where  it  is  found  abundantly.  Sago 
of  commerce  is  obtained  from  the  soft  interior  part  of  the  trunk.  The  fruit  is 
edible,  and  tuba  is  obtained  from  an  incision  in  the  same.  The  tuba  is  made 
into  wine  and  also  a  sort  of  sugar  called  pacascifs,  resembling  maple  sugar. 

BUTINGA  (Kidney  bean).     Pkaeeoim  vulgaris,  DC. 

A  coromon  vegetable  grown  for  local  consumption  only,  in  Batangas,  Pam- 
panga. etc. 

BUYO.    Seeljtmo. 

CABATBTE.    Rhamnus,  8p. 

•  A  shrub,  9  to  12  feet  high,  found  in  Nneva  Vizcaya.    The  leaves  are  edible, 

CABATITI.    See  GabaUU. 

CABBAGE.    Seeit«po?io. 
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CABIQUI.     Mmuiops  dengi,  Linn. 

A  native  tree,  about  40  feet  high,  with  fragrant  flowers  and  edible  fruit,  found 
on  Luzon  and  other  islands.     It  la  sometimes  planted  in  gardens. 
CABITOABAG.     MezoneuTum  glabmm.  Deaf. 

A  native  vine  of  Luzon  and  the  Visayan  Islands.    The  tender  Bteme  are  cooked 
and  used  for  making  salad;  the  leaves  are  used  medicinally. 
CABUYAO.     GUras  torosa,  Blaaco. 

A  variety  of  lemon  grown  in  Luzon  for  local  use.    The  rugose  fruit  is  utilised 
in  bathing  and  for  bleaching,  and  is  edible,  though  not  ordinarily  used  as  an 
article  of  food. 
CACAHUBTE.    See  Mani. 
CACAO  (Cocoa,  chocolate  bean).     Tkeobrama  cacao,  Linn. 

A  shrub  or  small  tree  of  great  importance,  found  throughout  the  Archipelago, 
introduced  from  America  in  the  sixteenth  century.    It  is  grown  to  a  large  extent. 
The  seeds  are  used  for  making  chocolate.    Large  quantitieB  of  cacao  of  excellent 
quality  are  produced  in  Southern  Mindanao  and  District  of  Davao.    The  native 
product  commands  a  better  price  than  that  imported  from  Singapore. 
CADIOS.    See  Caguios. 
CADIWS.     See  Caguios. 
CAESALPINIA   SAPPAN,  Linn.     Sapang,  Sibucao  or   Palo   campcchc,  T.;  Palo- 

Brasil,  Sp. 
CAFE  (Coffee).     Coffea  orabka,  Linn. 

A  bush  8  feet  high,  more  or  less,  found  throughout  the  Philippine  Islands.     It 
is  valued  for  the  seed  (berry),  which  is  a  staple  product,  the  best  quality  being 
CTown  in  Batangas. 
CAGrEL  (large  lemon).     Oitnis  auranlium,  DC. 

A  lemon  tree,  growing  on   Luzon  and  other  islands,   whose  fruit  is  highly 
esteemed,  being  one  of  tne  best  varieties,  valued  at  from  20  cents  to  11  per  hun- 
dred.    This  tree  furnishes  a  resin  used  for  illuminating  purposes. 
CAGUINDI.    See  CaHt-calit. 
CAGUIOS.     Cajanm  indicus,  Spreng. 

A  vegetable  found  in  Occidental  Negros,  EombWu,  Antique,  etc.,  thot^ 
rarely  planted. 
CAHAWA.    See  Cafe. 
CAHIL.     See  Cagel. 

CAJANUS  INDICUS,  Spreng.    Cadios,  Cadiws,  V.;  Caouios,  T. 
CALABASANG  PULA  (Tied  squash).     Cueurbita  rmxima.  Duchesne. 
Red  squash  is  found  throughout  the  Archipelago  in  several  \ 
are  grown  for  local  a-"     ''"'"■  """■ — ^  ■ — '  '—•'  —  ■■- 

CALABASANG  PUTI  (White  squash).     See  Vpo. 


The  flowers  and  fruit  are  used  for  condin 


1  Panay  Island.     The  leaves, 


CALADI.     Coiocasm  esatlenta,  Schott.  Var. 

A  perennial  herb  raised  in  small   quantity  c 
young  shpots,  and  starchy  roots  are  edible. 
CALAMANSI  (Small  lemon).     Citrus  mitis.  Blanco. 

A  small  tree  10  to  15  feet  high,  found  in  nearly  all  gardens.    The  fruit,  which 
is  produced  in  great  abundance,  and  leaves  are  utilized  for  condiments,  and  also 
in  bathing,  as  a  perfume.     The  fruit  is  also  used  as  a  substitute  for  limes.     In 
the  market  at  all  seasons.     Price  10  to  20  cents  per  hundred. 
CALAMISMIS.     Psophocarpus  tetragonolobits,  DC. 

An  herbaceous  vine,  grown  as  a  garden  vegetable.     It  is  found  in  Luzon  and 
Panaj'  Islands,  and  grows  wild  in  some  places.     The  young  pods  are  used  for  a 
condiment,  salad,  etc. 
CALAMUNDING  (Small  lemon).     See  Calamand. 
CALAVAGA  (Cucumber).    See  Pepino. 
CALIT-CALIT.     CUsm  adda,  Linn. 

A  low  climbing  herb,  spontaneous  in  the  Visayan  and  Luzon  Islands,     The 
young  fleshy  stems  and  leaves  are  edible  and  are  used  as  a  substitute  for  vinegar. 
CALITE8,     See  Coletm. 
CALOPHYLLUM    INOPHYLLUM,  DC.    Bitanhol,  Bitaog,  T,;  Dancalan,  Din- 

calin,  Tamauian;  Palo  Maria,  Sp. 
CALUMBAN.    See  Baguilumhan. 
CALUT.     See  Nami. 
CAMACHILfi.    Pithecolobiu-m  duke,  Benth. 

A  tree,  26  to  40  feet  in  height,  found  on  Luzon  Island,  having  been  introduced 
from  America,  It  grows  spontaneously  and  the  fruit  is  edible.  The  bark  is 
used  for  tanning  purposes  and  charcoal  made  from  the  wood  is  used  in  manufac- 
turing gunpowder. 
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CAMALONGAY.     See  Malungay. 
OAMALUGAY.    See  Malungay. 
OAMALTISON.     8eo  CaUtmismw. 
OAMANOB  (Breadfruit).    Artocar^m  ca 

A  tree,  60  feet  or  more  in  heicht,  i  ^         .    .    , -^--, , , 

ifJands,  though  rarely  cultivatea.    The  seeds  may  be  eaten  raw  or  cookM. 
flowers  are  used  for  Bweetmeats. 
CAMANCHILE.    See  CamachiU. 
CAMANGEG(7).     See  Sitao. 
CAMANGIAH.    SeeSitao. 
CAMAN8I.    See  Camance. 
CAMANSILE.     See  CamachiU. 
CAMAS.    See  SiruMiruts. 

CAMATIS  (Tomato).    Lycopersicim  estulmlu.m  Mill. 

X       An  herbaceous  plsmt  from  America     Several  varieties  are  raised  throughout 
]  the  Archipelf^o.     The  fruit  is  utilized  ftr  drpssii^,  Bweetraeats,  etc.  and  eaten 
/  raw  or  cooked.     Usually  marketed  in  Manila  in  two-busliel  baskets,  the  price 
per  basket  varying  from  20  centa  to  $2   gnld    iccording  to  tlio  season. 
CAIOAS.     SeeKamias. 
CAM0NG8I.    See  Camtmce. 
CAMOTE  (Sweet  potato).    Ipom^a  batatas  Poir 

A  trailing  vme,  many  varieties  cf  nhieh  are  cultivated  tliroughout  the  Archi- 
pelago, and  constitute  a  staple  product.     The  tuberous  root  and  the  leaves  and 
shootfl  are  the  parts  used.     White  and  red  varieties  are  found  in  Manila  markets. 
Usually  sold  by  number,  price  varjdng  according  to  the  size  of  the  potatoes. 
CAMOTI.    See  Cartwte. 
OAMOTENG  CAHOY  (Cassava).     Manihot  utUissivm,  Pohl. 

A  shrub,  about  10  feet  high,  of  American  origin.    The  well-known  tapioca  ie 
extracted  from  the  starchy  fecula  of  its  roots.    I 
vated  in  some  provinces.    The  natives  make  a 
which  finds  a  ready  sale  among  them. 
CANANGA  ODORATA,   H.  F.  et  T.     Alaifgilang,   T.;  Aifgilang,  V.;  Ilang-ilang, 

Ylang-ylang,  T.,  Sp. 
CANARIUM  ALBUM,  Blanco.    Pilani,  T.;  Pnt,  V. 
CANARIUM  GRACILE,  Eng.    Malapile;  Anteng,  II. 
CANARY  GRASS.    See  Almste. 
CANCONG.     Convolmilm  rej>ens.  Willd. 

An  acjuatic  vine,  growing  wild  throughout  the  Archipelago.     The  stem  is  used 
in  makit^  salad,  etc. 
CANDONG.    See  Colw. 
OANELA  (Cinnamon).     Cimiamomvm,  burmanni,  Blume. 

A  small  tree  or  shrub  whose  bark  is  used  as  a  spice.     It  is  found  in  llie  Phiiifi- 
pines,  especially  in  Mindanao;  and  formerly  wm  cultivated. 
CANABONG.    See  Panarien. 
CAONG.     Caiyota  imuata,  Blanco. 

A  sort  of  sago  is  extracted  from  the  fibrous  stalk  of  this  palm;  and  also  tuba 
from  ait  incision  in  the  fruit. 
CAPAYAS.    See  Papaya. 
CAPER.     See  Akaparras. 
CAPILI.    See  Lumbang. 

CAPPABIS  MARIANA,  D.  C.    Alcaparras,  Sp.;  Capers,  Eng. 
CAPSICUM  Sp.     Chile,  Silo,  T.;  Pimiento,  Sp.;  Red  pepper,  Eiig. 
CAPSICUM   MINIMUM,    Boib.     Chilbno   Bundoc,    T.;  Pasitis;  GuindLlla,    Sp.; 

Red  pepper,  Eng. 
CARAMBOLA.    See  Balimbing. 
CARAMPALIT.    See  Dampaht. 

CARICA  PAPAYA,  Linn.     Capayas,  V.;  Papaya,  Sp.,  T.;  Papaw,  Eng. 
CAROT.    SeeNami. 
CARROT.     See  ZanOwria. 

CARYOTA  0NU8TA,  Blanco.     Caonr,  Cauong,  Iroc,  T. 
CARYOTA  UREN8,  Linn.     Bariga  or  Puoahan,  T. 
CASHEW.    See  Casoy. 
CASLA  (Physic  nut).    See  Tuba. 
CASOY  (Cashew).     Anacardium,  occidentale,  Linn. 

A  tall  shrub,  or  finally  a  tree  30  to  40  feet  high,  grown  sparingly  on  Luzon  and 
other  islands,  having  been  introduced  from  tropical  America.  Fruit  and  seeds 
aro  edible,  the  former  for  dessert  and  the  latter  to  mix  with  chocolate  after  being 
roasted.    Oil  is  obtained  from  the  aeeds.    Of  much  economic  value. 
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CASSAVA.    See  Camotmg  cahoy. 

OASTANOPSIS  Sp.    Tilacatac  (Wild  chestnut), 

CASTANOPSIS  PHILIPPINBNSIS,  Vidd.    Tacatac  (Wild  chestnut). 

CASTOR  OIL.     See  Taraanlangan. 

CATIMON  (Melon).    See  Atimon. 

GATMON.    Dillema  pkilipptnetisU,  Kolfc. 

A  tree,  the  aeitt  frmt  ol  which  ia  vised  by  the  natives  aa  Bubatitute  for  vinegar, 
CATODAY.    SeeKatvday. 
CATUDAY.    SeeKahtday. 
CATURAY.    See  Katvday. 
CAULIFLOWER.    See  Colijhr- 
CAUONG.    See  Caong. 

CAVILAN.    See  CalU-calit.  -    . 

GEBOLLA.  See  Sibuyas. 
CELERY.  See  Qxiintay. 
CHAMPACA.     Michelia  champaca,  Lirni. 

A  tree,  15  feet  h^h,  cultivated  in  gardens.     A  fine  essence  is  extracted  from 
its  flowers. 
CHBNOPODITJM  AMBBOSIOIDBS,  Linn.    AtPAaoTEs,  Apasotis,  T. 
CHICHARO  (Peas).    Puum  sativum,  Linn. 

A  tendril-climbing  herb,  grown  as  a  garden  vegetable  in  Batai^fls,  Bulacan,  etc. 
CHICLE.    See  Chko. 
CHICO.     Achras  lapota,  Linn. 

A  tree,  20  to  30  feet  high,  introduced  from  America  and  cultivated  in  gardens 
throughout  the  Archipel^o.    The  fruit  is  edible  and  the  sap  yields  valuable  gum. 
It  is  highly  appreciated. 
CHICO  MAMEY:    See  Jtfamey. 
CHILE  (Red  peppers).     Capsicum  ap. 

An  herb  or  shrub,  many  varieties  of  which  are  cultivated  as  garden  vegetables 
throiwhout  the  Archipelf^o.     The  leaves  and  fruit  are  used  in  cookery. 
CHILENG  BUNDOC  (Red  pepper).     Capmum  minimum,  Roxb. 

A  Bhrub  found  upon  Luzon  Island.     It  is  sometiiaes  planted  and  the  fruit  is 
used  in  cookery,  etc. 
CHILE  PICANTE.    See  CftOe. 
CHINESE  POTATO.    See  Cobag. 

CICHORIUM  BNDIVIA,  Linn.    EscABOtA,  T.,  Sp.;  Endibia,  Sp.;  Endive,  Eng. 
CILANTBO.     Coriandrum  sativum.  Linn. 

An  herb,  raised  in  small  quantity  as  a  garden  vegetable  on  Luzon  and  other 
islands,  whose  leaves,  stem,  and  seed  are  used  for  dressing. 
CINNAMOMUM  ep.     Canbla,  T.,  Sp.;  Cinnamon,  Eng. 
CINNAMON.     See  Camla. 
CINNAMON  VINE.    See  Cobag. 
CIRUELAS.    See  Siruelai. 
CISSUS  ACIDA,  Linn.     Caguindi,  V.;  Calit-calit,  Cavilan,  T.;  Oulutpamu,  P.; 

Lari&irigt,  Lop<5,  Lop6-Lop6  (?),  Lupo,  Pacopol,  V. 
CITRULLUS  VULGARIS,  Schard.    Pakwan,  T.:  Sandia,  Sp.;  Watermelon,  Ei^. 
CITRUS  AURANTIUM,  DC.    Caobl,  CahU,  T.;  Large  lemon,  Eng. 
CITRUS  DECUMANA,  Linn.     Ldcban,  Buhk,  T.;  Naranja.  Sp.;  Orange,  Eng. 
CITRUS  MEDICA,  Linn.     Lim6n  real,  Sp.;  Lemon,  Eng. 
CITRUS  MEDICA,  Linn.  Var.  acida.    Dalayap,  T.;  Lim6n,  Sp.;  Lemon.  Eng. 
CITRUS   MITIS,   Blanco.     CALAMANSt,   Calamunding,   T.;  Liraonci'io,    Sp.;  Smajl 

lemon,  Eng. 
CITRUS  NOTI8S1MA,  Blanco.     Dayap,  T.;  Lim6n,  Sp.;  Lemon,  Eng. 
CITRUS  RETICULATA,  Blanco.    Nabanjitah,  Sp.;  Sinfones,  T.;  Small  oranges, 

CITRUS  TOROSA,  Blanco.    Cabuyao,  T.,  P.;  Colobot,  T. 

CIVET  BEAN  or  SIEVA.     See  Patanl. 

CLUSTER  PIG.    See  Tibig  na  iaio^Mt. 

COBAG  {Yam,  cinnamon  vine).     Ihoacorea  divancala,  Blanco. 

A  tall,  climbing  plant  with  edible  tubers.  Found  in  northern  Luzon  and  the 
Visayan  Islands;  and  is  sometimes  cultivated. 

COCO  (Cocoanut).     Corns  nuci^era,  Linn. 

A  palm,  widely  cultivated  throughout  the  Archipelfwo.  Wine,  vinegar,  and 
many  other  products  are  manulactnred  from  the  sap,  fruit,  nut,  leaves,  veiiw, 
etc.  Copra,  the  principal  product,  is  largely  exported.  Green  fruit  is  used  in 
cookery.  The  little  oil  made  here  is  locally  consumed  as  an  illuminant,  as  a 
cooltuig  oil,  and  as  a  hair  dressing. 

COCOA.    See  Cacao. 
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OOCOANUT.    See  Coco. 

COCOS  NUCIFBRA,  Linn.    Ni(«.  T.;  Coco,  8p.;  Cocoanut,  Eng. 

COFFEA  ARABICA,  Linn.     Caf4,  T.,  Sp.;  Cahawa,  M.;  Coffee,  Eng. 

COFFEE.    See  CafS. 

COGONTOCO.    Albiisia  saponarm,  Blurae. 

Yields  resin  for  lighting  purposee. 
COLASIMAN  (Purslane,  pualcy).    Ponuhca  oleroeea,  Linn. 

A  trailii^  weed  found  throughout  the  Archipolago,  but  not  cultivated.     The 
stem  and  leaves  are  edible  and  are  used  as  a  salad. 
COLETES.    AmararUlMS  Bpinonis,  Linn. 

A  native  herb,  2  to  3  feet  high,  found  on  Luzon,  the  Visayan  Islands,  etc. 
The  ash  made  from  the  plant  is  used  for  dyeii^;  also  used  as  vegetable  greens 
in  cookery. 
COLIAT.    Gnetum  sp, 

A  email  tree  whose  leaves  and  nut  are  edible,  growing  on  Luzon  and  Panay 
MandB,  though  not  cultivated. 
COLIFLOR.    Brassica  oUracea,  Linn.  Var. 

A  vegetable  found  in  Pamx>anga  and  other  provinces  but  rarely  raised.     The 
bud  is  used  for  pickling. 
COLIS,     Mermcylon  tinctorium,  Pers. 

A  tree  growing  spontaneously  in  Luzon  and  Visayan  Islands.    The  leaves  are 
used  for  dyeing  purposeB. 
COLITIS.    See  Coletes. 
COLO.    See  Rima. 
COLOBOT.    See  Cabuyao. 
COLOCASIA  ANTIQifORtJM,  Schott.  Var.     D^may,V.;  GABE,Gaby,T.;  Gallang, 

B.;  Gave,  IL,  Z. 
C0L0CA8IA  ESCULENTA,  Schott.    Caladi,  V. 
COLONG  COLONG.     BemavMa  peltata.  Meisen. 

A  native  tree  found  in  Luzon.     Oil  is  made  from  the  nut. 
COMING.    See  Olaiaro. 
CONDOL.     Cuawhita  pepo,  Linn.  Var.  aspera. 

An  herbaceous  vine,  grown  for  local  use  in  Luzon  and  other  islands.  The 
Fruit  is  used  for  making  sweetmeats,  etc. 
"V0LVULTJ8  REPENS,  Willd.  Cancokg,  ■ 
CORCHORUS  OLITORITJS,  Linn.  Saluyot,  ] 
CORIANDRUM  SATIVUM,  Linn.  Cilantro,  Comino,  Sp.;  Culantro,  Ongsoy,  T. 
CORN.    See  Jfois. 

COROMANDEL  GOOSEBERRY.     See  BaKmUng. 
COROT.    See  Naml. 

CORYPHA  UMBRACULIFERA,  Linn.    Bdri,  T. 

CROCUS  SATIVUS,  Linn.     Dhao,  T.;  Azafr4n,  Sp.;  Saffron  crocus,  Eng. 
CUANTON.    See  Coletes. 
CUCHAY  (Wild  leek).    Allium  tneocum.  Ait. 

A  bulbous  plant  grown  in  the  gardens  of  Luzon  and  other  islands,  occasionally 
spontaneous  m  Leyte.     The  leaves  are  used  for  condiment. 
CUCIJMBER.     See  Pepino. 
CUCTJMI8    MELO,   Linn.  Var.    Atimon,   Catimon,   V.;  Mbi,on,   8p.;  Milon,   T.; 

Melon,  Eng. 
CUCUMIS  SATIVUS,  Linn.    Calavaga,  V.;  Pepino,  T,,  Sp.;  Cucumber,  Eng. 
CUCURBITA  LAGENARIA  VILLOSA,   Linn.     Calaboflang  puti,   Opo,   Upo,   T.; 

White  squash,  Er^. 
CUCURBITA  MAXIMA,  Duchesne.    Calababang  puii,  Calahaaang  bilog,  T. ;  Red 

squash,  Eng. 
CUCURBITA  PEPO,  Linn.  Var.  aspera.     Oondoi.,  T,,  St>. 
CULANTRO.    Sec  (Mantw. 
CULUTPAMU.    See  Calit-calU. 
CUNALON.    Diospyron  atwdon,  DC. 

A  free,  the  bark  of  which,  when  dried  and  reduced  to  a  powder,  produces  a 
black  coloring  matter  used  by  the  natives  for  dyeing  purposes. 
CUPANG.     Poj-Ka  roa^frurgftw,  G.  Don. 

A  resin  useful  for  illummating  is  eJrtracted  fn>m  this  plant. 
CUSTARD  APPLE.    See  Ammas. 
CUTSAY.    See  Cuehmi. 
DAGMAY.    SeeGafte. 
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DALAYAP  (Lemon).     Citrus  medka,  Linn.  var.  adda. 

A  shrub  grown  in  the  gardens  of  Luzon  Island,  etc.     The  fruit  is  used  for 
seasoning. 
DALIMA  (Pomegranate).    Pumca granatum,  Linn. 

A  shrub  about  10  feet  high,  found  in  Luzon,  Jold,  etc.     The  fruit  m  edible, 
but  the  shrub  is  planted  in  gardens  rather  for  ornament. 
DALISAY  ("Almond"),     Tenntnalia  catappa,  Linn. 

A  tree,  30  to  40  feet  high,  growing  Bpontaiieously  throughout  the  Archipelago, 
often  used  as  a  shade  tree.     The  BceOB  arc  edible  and  are  known  as  native  almond. 
The  true  almond  ia  Amygdalus  amygdahis. 
DALOKGDONG.    See  BoloanSeta. 
DAM0ETI8.     See  CamadiiU.       - 
DAMPALIT.     Sesuvium  poTtulacaslmm,  Linn. 

A  succulent  branching  herb,  found  in  Luzon  and  other  islands.     The  stems 
and  leaves  are  used  as  a  vegetable,  especially  for  pickling. 
DANCALAN.    See  BUanhol. 
DATILE8.     SeeRdtiles. 
DATJA.    See  Bicaeao. 

DAUCUS  CAROTA,  Linn.    Carrot,  Eng.;  Zanahoria,  Sp. 
DAYAP  (Lemon).     Ottrws  notUdma,  Blanco. 

A  ahruh  or  very  small  tree,  cultivated  in  the  gardens  of  Luzon  and  other  islands 
and  highly  prized.     The  fruit  is  used  in  cookery,  etc. 
DILAO  (Saffron  crocus).     CrocHS  sativws,  Linn. 

A  perennial  herb,  sparingly  grown  in  Luzon  and  other  islands.     The  root  is 
used  tor  seasoning. 
DILLBNIA  PHILIPPINEN8IS,  Rolfe.    Catmon,  T. 
DIMCALIH.    SeeBftonAoJ. 

DI08C0BEA  ALATA,  Linn.    Ubb,  T.;  Yam,  Eng. 
DI08C0IIEA   DIVAEICATA,   Blanco.     Baliacag,   V.;   Cobag;  Dulian,   II.;  Obat; 

Paquit;  Chinese  pot3,to,  Yam,  Cinnamon  vine,  Eng. 
DI08C0REA  PAPILLARIS,  Linn.    Tong6,  TurigS,  T. 

DI08COREA  PENTAPHYLLA,  Linn.     Lima,  Lima-lima,  Nami-conot,  Sap-ang. 
DIOSOOREA  SATIVA,  Lin.  Var.     Togui  (  ? ),  Tuquk,  TWuei«  pulo,  T. 
DIOSCOREA  TRIPHYLLA,  Pers.    Calut,  P.;  Carot,  II.,  V.;  Corot,  V.;  Gayos,  V.; 

Karot,  II.;  Nam!,  T. 
DIOSPYROS  CUNALON,  DC.    Ctjnalon. 

DI08PYR08  DISCOLOR,  WUld.    Maboi.o,  T.;  Talaiw,  P.;  Pereimmon,  Eng. 
DIOSPYROS  EBENASTER,  Reta.     Sapotb,  Zapote,  T.-  Persimmon,  Eng. 
DIOSPYROS  PILOSANTHERA,  Blanco.    Ama^a,  V.;  Bolon&aeta,  T.;    Daloi^ 

dong,  v.;  Persimmon,  Eng. 
DIPTEEOCARPUS  GRANDIFLORUS,  Blanco.     APrroNo,  Hapitong. 
DIPTBROCARPUS  MALAANONAN,  Blanco.    MALAANoNANa. 
DIPTEROCARPUS  PILOSUS,  Roxb.    Haoachac  or  Haoachay,  V. 
DIPTEROCARPUS  TURBINATUS,  Gaertn.    Matapis. 

DIPTEROCARPUS  VERNICIFLUUS,  Blanco.     Balao,  T.;  Malapah6,  T.,  V. 
DISHCLOTH  GOURD.    See  Patola. 
DOLICHOS  ECHINULATUS,  Blanco.    Quibal. 
DOLICHOS  SESQUIPEDALIS,  Linn.    Camangeg  (?),  R.;  Camangian,  P.;  Otong; 

SiTAO,  T.:  Long  yard  bean,  Eng. 
DOLONGIAN.    See  Camance. 
DRACONTOMELUM  ep.    Alanihao,  V. 
DUJAT  (Jambolan  or  Jambolan  plum).    Eugenia  jaritboiana.  Lam. 

A  tree  found  in  both  a  wild  and  a  cultivated  state  on  Luzon  and  other  islands. 
The  fruit  is  used  for  dessert. 
DULIAN.    See  Cobag. 
EGGPLANT.    See  Talong. 
ENDIBIA.     See  Escarola. 
ENDIVE.     See  Escarola. 
ESCAROLA  (Endive).     Oichorium  indivia,  Linn. 

A  garden  v^etable  raised  for  local  consumption  on  Luzon,  etc.     The  leaves  are 
used  for  salad. 
BSPARRAGO  (Asparagus).    Aspanuns  ojicinalis,  Linn. 

An  introduced,  garden  vegetable  raised  in  very  small  quantity  in  Ceb6,  Ilocoa, 
and  Manila.     The  young  stalks  are  eaten  when  cooked. 
EUGENIA  JAMBOLANA,  Lam.     Dujat,  T.;  Lombuy.  V.-  Lomboy.Sp.;  Lumboy, 
T.;  Jambolan  or  Jambolan  plum,  Et^. 
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EUGENIA  JAMB08,  Linn,     Tastpoy,  T.;  Eose  apple,  Jamroaade,  Ei^. 
EUGENIA    MALACGENSIS,  Linn.     Macopa,  Macupa,  T.;  Yambo,  P.;  Pomarosa, 

Cuba;  Otaheite  apple,  Eng. 
EUPHOEIA  LITCHI,  DC.   Alipay.  T.;  Alopay,  Alpay,  Alupay,  Alupe;  Lochia,  Sp. 
FENNEL.     See  Anis  estrdlodo. 

FIOUS  GLOMERATA,  Eoxb.     Tibio  na  lalaqui;  Cluster  iig. 
FICUS  HISPIDA?    Isis, 

FOENICULUM  VULGARE,  Gaertn.     Ama  estrellado,  Sp.;  Fennel,  Eng. 
FRENCH  PHYSIC  NUT.    See  Thiba. 
FRUOLES.    See  Azahache. 
GABE.     Coloama  amtiquorum,  Schott.     Var. 

A  perennial  herb  cultivated  tliroughout  the  Archipelago.  The  fleshy  niotfl, 
leaves,  and  young  shoote  are  used  for  food.     Largely  used  as  a  Bubstitute  for  pota- 

GABY.  '  See  Gabe. 

GALLANG.     See  Gabe. 

GANDA.    See  Cuchm. 

GAECINIA  MANGOSTANA,  Linn.    MANisosTiN,  T.,  Sp.;  Mai^oetecn,  Eng. 

GARLIC.     See  Bawang. 

GAVE.    SeeGafte. 

GAYOS.    See  Nam\. 

GAYUBANO.     See  Guyahano. 

GINGELLY.    See  LwMd. 

GINGER.    SeeiMj^a. 

GLORIA  (Bananas).     Mvsa  paradmam  ternatenm,  Blanco, 

High  tree-like  herb,  very  much  appreciated  and  cultivated  extenBively  for  its 
valued  fruit.    Common  in  Central  Luzon. 
GNETUM,  8p.    CoLiAT,  T.,  V. 
GOLDEN  APPLE.     See  Siruelas. 
GOOSEBERRY.    See  2M. 
GRANADA  (Pomegranate).    See  Dalima. 
GRAPE.    See  Uvas. 
GROUNDNUT.    See  Mani. 
GUANABANO.    SeeGmabano. 
GUANABENA,    SeeOuyabano. 
GUAVA.    ScaBayabaa. 
GUAYABA.     See  Bayabas. 
GUAYABANO.    See  Guyabano. 
GUIJO.    Shorea  guiao,  Blurae, 

A  firat-group  tree,  producing  dark  gray  resin  not  highly  esteemed,  and  growing 

GUINDILLA.    See  Chileng-btmdoc. 

GUISANTE,    See  CMcharo. 

GUTTA-PERCHA. 

Gutta-percha  is  obtained  in  Mindanao  and  Paragua  from  several  trees  belonging 
to  the  genera  Palaquium  and  Payena, 

GUYABANO  (Sour-sop,   Guanabena,   Suirsaak,   Suaakka).     Anona  murteata,  Linn. 
A  tree,  20  feet  or  more  in  height,  found  in  Luzon  and  the  Visay an  Islands,  intro- 
duced from  America.     The  fruit  is  edible  and  good  for  preacrvea.     In  season  from 
August  to  October, 

HABAS.  Sevi  Butinga. 

HAGACHAC  or  HAGACHAY,    Dipterocarpmpaoius,  Roxb. 

A  resinous  big  tree,  found  in  Mindanao,  Visayan,  and  Luzon  Islands. 

HAPITONG.    See  Apitmig. 

HERNANDIA  PELTATA,  Meisen.     Colonq  colono,  T.,  V. 

HARUM.     See  Coletes. 

HEMIDESMA  INDICA  (Zarzaparrilla). 

HEPTAPLEURUM  OAUDATUM,  ¥id.     Limoumo. 

HINCAMAS.     See  Sincamds. 

HOMALANTHUS  P0PULIF0LIU8,  J.  Gtah.    Balante  or  Balanti,  V. 

HOPEA  PLAGATA,  Vid.    Yacai,. 

HORSERADISH  TREE.    See  Malvngay. 

HtgHAY  (Rice).     See  Pday. 

IBA  (Otaheite  gooseberry).     Phyllanthug  distickus,  Mtlll. 

A  tali  shrub  or  small  tree,  about  20  feet  in  he^ht,  grown  in  gardens.  The 
fleshy  fruit  is  used  for  pickling  and  preserves,  and  is  Bometimes  eaten  raw,  althoi^h 
strongly  acid. 
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IKMO  (Betel).     Piper  belle,  Linn. 

A  climbing  plant,  found  in  Luzon  and  other  islands.  It  is  laieed  ta  a  large 
extent  in  Pasay,  Riial  Province,  and  some  other  places.  The  leaves  are  used  for 
chewing  only,  together  with  a  piece  of  betelnut  and  a  bit  of  lime.  The  leaves 
are  shipped  to  market  in  split  bamboo  crates  holding  several  thousand.  The 
leaves  are  very  carefully  arranged  in  layers  with  the  upper  surfaces  all  in  the  same 

ILANG-ILANG.     Cananm  odorata,  H.  F.  et  T. 

A  tree,  25  to  40  feet  nigh,  found  throughout  tne  Archipeltwo.    It  is  highly  prized 

and  grown  for  commerce,  especially  around  Manila,  Mindoro  Island,  etc.,  being 

valued  for  its  flowers,  which  yield  a  fine  perfume.    The  essence  called  "Ilang- 

ilang  "  is  exported  to  France,  Englaad,  Chma,  and  Singapore. 
INCAMAS.    SeeSincamis. 
INDIGO.     See  Tcmom. 
INDIGOFERA  TINCTORIA,  Linn.    Ameri,  B.,  C;  Mariana,  Tagom,  Tagum,  V.; 

Tatom,  T.;  Tayung,  P.;  Anil,  Sp.;  Indigo,  Sp.,  Eng. 
IPOMBA  BATATAS,  Poir.    Oamote,  Camoti,  T.;  Sweet  potato,  Eng. 
IRISH  POTATOES.    See  Batatas. 
lEOC.    See  Caonq. 
ISIS.  FicM  hispiaaf 

The  very  rough-scabrous  leaves  of  tliiS  plant  are  used  for  cleaning  floors,  kitchen 

utensilB,  etc.     Markets  of  Manila. 
ITMO.    SeeJhno. 
JAKFKUIT.    SeeLangM. 
JAMAICA  PLUM.    See  Situelas. 
JAMBOLAN  or  JAMBOLAH  PLLTW:.    See  Dvjat. 
JAMR08ADE.    See  Tmnpoy. 
JASMINUM  SAMBAO,  Linn.    Sampaoi;!ta. 
JATROPHA  CURCAS,    Linn.    Casla,    V.;  tava-iava,    TawaUwa,    II.;  Tuba.    T.: 

Physic  nut  or  French  physic  nut,  Eng. 
JATROPHA  MULTIFIDA,  Linn.    ManI,  T.,  Sp. 
JENGIBRE.    See  Luya. 
JIN  CAMAS.    SeeSincamds. 
JUSTICIA  CORROSIVA,  Linn.    Atay-atay,  Y. 
EALAMISMIS.    See  Catamismw. 
KAif  AS.     See  Sincamds. 
KAMIAS  {Cucumber  tree).    Avenhoa  bUimM,  Linn. 

A  small  tree  raised  in  gardens  on  the  Island  of  Luzon. 

fruit  is  used  for  dreeatng,  sweetmeats,  etc.    The  trees  are  ■ 

the  fruit  is  valued  in  Manila  at  from  10  to  30  cents  per  100. 
KAROT.    See  Nami. 
KATUDAY.    Seshania  ffrawKJlora,  Pers. 

A  native  tree,  20  to  30  feet  high,  growing  in  Lu^on.    The  flowers  are  used  for 

salad,  etc.,  and  the  resin  medicinally. 
LABANOS  (Radish).    Maphanus  sativue,  Linn. 

A  vegetable  grown  to  a  large  extent  throughout  the  Archipelago.     Tlie  root  is 

LABLAB  CULTRATUS,  D.  C.    Batao,  T.;  Duiay,  P. 
LACATAH.     Musa  paradixiaca  lacatrm,  Blanco. 

A  variety  of  banana  grown  in  Luzon  and  other  islands  for  its  fruit,  which  is 
highly  priced.    It  is  claimed  to  be  one  of  the  best  varieties,  on  account  of  ile 

SATIVA 
LAN&INjjI.     See  Caiit-mHt.  ~ 
LANGKA  (Jakfruit).    ArtotaTput  inte^foUa,  Linn.  f. 

A  tree,  20  to  30  feet  high,  raised  m  gardens  throughout  the  Archipelago  for  local 

consumption.     The  fruit,  which  often  weighs  fiO  to  70  pounds,  is  eaten  raw  or 

cooked,  and  is  good  for  preserves.     The  oily  seeds  when  boiled  or  baked  somewhat 

resemble  chestnuts. 

LANSINA.    See  Ta^gantangan. 

LANSIUM  DOMESTICUM,  Linn.    Boboa,  T.:  Booean,  Bulahan,  T.;  Laiison,  V.; 

Lanzonbb,  Sp.,  T. 
LAN  SON.    See  Lanzonm. 
LANZONES.    Landum  domesticum,  Linn. 

A  small  tree  of  beautiful  appearance,  15  feet  or  more  in  height,  found  in  Luzon 
and  other  islands.  Cultivated  to  a  laige  extent  in  Laguna  Province.  The  fruit 
is  very  highly  esteemed  as  a  dessert.  Exported  in  considerable  quantities  to 
China  in  bamlx>o  baskets  holding  al»ut  20  jwunds.    Price  1  to  2  cents  per  pound. 
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LARGE  LEMON.    Soe  Cagel. 
LA80NA.     See  Sibuyas. 
LATONDAN.     See  Letondal. 
LAUA-AN.     See  Lauan. 


and  ior  calkii^  boats.     Found  tlirougliout  the  Archipelago. 
LAY AL  (Ginger).    See  Luya. 
LAYOHAN.    SeeJM. 
LECHIA.    SeeAlipai. 
LECHUGA  (Lettuce).     Lactiica  saliva,  Linn. 

A  garden  vegetable  locally  raised  throughout  the  Archipelago.     The  leaves  are 

used  for  making  salad. 
LEEESIA  HEXANDRA,  Swartz.    Baret,  Barit,  T.;  Zaoatb,  S». 
LEMON  GUAVA.     See5«/a6os. 
LETONDAL.     Musa  paradtsiai-a  dnerea,  Blanco. 

A  variety  of  banana,  which  is  more  widely  cultivated  in  Luson  and  other 

islands  for  its  edible  fruit.     Introduced  from  India  by  a  French  clergyman  named 

Mr.  Letondsd, 
LETTUCE.    See  Lechuga. 
LIMA.    Dioacorea  pentaj^hylla,  Linn. 

A  vegetable  growing  in  Luzon,  Panay,  Negros,  Cebii,  etc.,  though  rarely  cidti- 

vated.     The  tuberous  root  is  edible. 
LIMOLIMO.    Heptapletemm  eaudutum,  Vid. 
Yields  a  resm  used  for  malting  vamidi. 
LIMON.     See  Dalauap  and  Dayap. 
LIMONCITOS.     See  lAm&n  guH. 
LIMON  REAL.     (Strua  viedica,  Linn. 

A  Bmall  tree,  a  garden  product  of  Luzon  and  Panay,  valued  for  its  fruit. 
LIM6N  8UTI.     THphasia  tnfoliata,  DC. 

A  shrub,  growing  spontaneously  in  Jol6,  Mindanao,  Luzon,  and  Panay.    The 

fruit  is  ue^  for  dressing,  etc. 
UNANGIl^A.    See  TangantaiTgan. 
LIITOA  (Til  or  Teel,  gingelly,  beneseed).     Seaamum.  indiman,  Linn. 

There  are  two  varieties  of  scsamum  grown  in  small  quantities  upon  Luzon  and 

other  islands.    An  oil  is  estrai^ted  from  the  seeds  whicn  is  used  for  culinary  pur- 
poses.    The  oil  is  valued  at  about  |2,  gold,  per  gallon.     A  limited  amount  of  the 

oil  is  manufactured  in  Bulacan  Province. 
LOMBOY.    See  Dujat. 
LOMBUY.    Seel>ujat. 
LONG  YARD  BEAN.    SeeStioo. 
LOPQ.     See  CalittalU. 
L0PO-LOP6  (?).    See  Calil-adU. 
LUCBAN  (Pomelo  or  Grapefruit).     Citrus  decumana,  I,inn. 

A    tree  20  to  30  feet  high,  several  varieties  of  which  are  planted  inuardens 

throughout  the  Island  of  Lueou,  Visayas,  and  Mindanao.     The  fruit  is  edible,  but 

of  inferior  quEdity. 
LUOUMA  MAMOSA,  Gaertn.    Mamby,  T.;  Chico  Mamey,  Sp.;  Marri.a!a.lL-  plum, 

Ei^. 
LUFFA  ACUTANGULtTS,  Roxb.    Patola,  T.;  Dishcloth  gourd,  Eng. 
LUFFA  AEGYPTIACA,  Mill.    Patola,  T.;  Sponge  cucumlier,  Eng. 
LLIMBANG.    Aleuntes  triloba,  Forst. 

A  tree  of  Luzon  and  the  southern  islands.    The  seed  yields  an  oil  which  is  used 

as  an  illuminant  but  more  especially  as  a  substitute  for  linseed  oil  by  painters. 

The  pressed  cake  is  used  asafertilizerby  florists  and  has  alocal  value  of  150,  gold, 

per  ton.     The  oil  value  at  wliol€aale  is  40  to  50  cents,  gold,  per  gallon,  and  the  nuts 

are  valued  at  from  $65  to  170,  gold,  per  ton. 
LUMBAY  or  LUMBIA.     Metroxylon  sUveatre,  Mart. 

A  palm  from  which  a  kind  of  flour  is  obtained,  whfch  serves  as  food  to  the  poorer 

claesefi  ia  times  of  scarcity. 
LUMBOY.    See  Dujat. 
LtJPO.    See  Calit-calit. 
LUY-A.     See  Luya. 
LITYA  (Ginger).    Zingiber  offidwile,  Linn. 

A  ve^table  grown  in  Luzon  and  other  islands  for  local  consumption.     The  tuber 

or  root  IS  used  ior  dressing,  or  as  a  spice. 
LYCOPERSICUM  E8CULENTUM,  Mfll.    Camatis,  T.;  Tomate,  Sp.;  Tomato,  Eng. 
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MABOLO  (Peraimmon).     Diospyros  diicolor,  WiUd. 

A  native  evergreen  tree  12  to  15  meters  high  in  Luzon  and  other  islands.     The 
edible  fruit  ie  deep  crimson,  and  is  covered  with,  velvet-like  bloom.     Sometimts 
cultivated, 
MACOPA  (Otaheite  apple),     Ejigenia  inalaccends,  Linn. 

A  tree  about  30  feet  high,  a  garden  product  of  Luaon  and  other  islands.    The  . 
fruit  is  edible. 
MACUPA.    See  Macopa. 
MAIS  (Corn).    Zea  mays,  Linn. 

A  cereal,  introduced  Iroin  America,  many  varieties  of  which  are  cultivated 
throughout  the  Archipelago.     The  grains  are  utilized  for  food,  being  a  staple 
product.     Commonly  marlteted  in  the  ear  either  loose  or  in  strings  of  one  hiindrpd. 
MALAANONANG.    Dipteroearpvs  malaanoTian,  Blanco. 

A  large  tree  producing  an  aromatic  resin  used  for  calking. 
MALAPAHO.    SeeBalao. 
MALAPILE  or  ANTENG.     Canarium  gracUe,  Eng. 

Yields   black  pitch  used   tor  calking  and   lighting.     Found   throughout  the 
Archipelago. 
MALISA.    See  Paminta. 
MALtTNGAY  (Horseradish  tree).     Monnga  oUifera,  Lam. 

A  native  tree,  about  15  to  25  teet  high,  found  wild  throughout  almost  the  entire 
Archipelago;  sometimes  planted  for  its  fruit,  leaves,  shoots,  and  roots,  which  are 
used  for  various  purposes. 
MAMEY  (Marmalade  plum).     Lucuma  mamom,  Gaertn. 

A  tall  shrub  growing  in  gardens  in  Laguna,  valued  for  its  fruit. 
MAM-IN.    See/imo. 
MAMON.    See/tmo. 
MAMPALAN.     See  Mangd. 
MANA.     JatTopha  muUifida,  Linn. 

A  shrub  growing  wild  in  Bulacan  and  Rizal,  though  sometimes  planted.     The 
fruit  iausea  as  a  pui^tive. 
MANGA  (Mango).     Mangifera  indica,  Linn. 

A  tree  30  to  50  feet  in  height,  grown  to  a  large  extent  throughout  the  entire 
Archipelago.      The  fruit  is  Imrvested  during  spring  and  summer,  and  is  highly 
esteemed  for  dessert,  jelly  making,  etc. 
MANGIFERA  ALTI8S1MA,  Blanco.    Pah6,  Paj6,  T.;  Pao. 
MANGIFERA  INDICA,  Linn.     MampaJan,  J.,  M.;  ManoA,  T.;  Manga,  Sp.;  Mango, 

Eng. 
MANGLE.    See  Bahao. 
MANGO.     See  Mangd. 
MANG08TAN  (Mangosteen).     Gardnia  ■mangostana,  Linn. 

A  tree  OTOwing  on  JoW  and  Mindanao  Islands,  and  known  by  the  name  of  "king's 
fruit."    Thefruit  is  sweet  and  has  very  delicate  flavor.    It  is  much  prized. 
MANGOSTEEN.     See  MangoMn. 
MANGROVE.    See  Botoo. 
MAN!  (Groundnut,  Peanut).    Aradm  kypogaea,  'Linn. 

An  herb  cultivated  in  Luzon  and  other  islands  for  forage.     The  seed  is  edible 
and  isusedformakiMoil,  etc.     Only  sparingly  eaten  for  food. 
MANIHOT  UTILISSIMA,   Pohl.     Camotbno  cahoy,  T.;  Adam's  needle,  Cassava 

or  Yucca,  Eng. 
MANZANITA8.    Zizyphus  iujuba,  Lam. 

A  tree  planted  in  gardens  in  Cavito,  Ilocos  Norte,  etc.,  yielding  an  edible  fruit. 
MARANTA  ARUNDINACEA,  Linn.     AitAEiri,  T.:  Arar6,  V.,  P. 
MARIANA.    See  Tayom. 
MARMALADE  PLUM.    See  Mamey. 
MARUNGAY.    See  Malung(^. 
MATAVIA.     See  Batai-ia. 
MAYAPIS.     IHpterotarpus  turbirtatus,  Gaertn. 

A  tall  resin-yielding  tree.     Found  throughout  the  Archipelago. 
MELASTOMA  POLYAKTHUM,  Blume.    Aguisip. 
MELON  (Melon).     Cucumis  mdo,  Linn.  var. 

An  herbaceous  vine  raised  for  local  consumption  in   Panay,  I.ueou,  etc.    The 
fruit  is  valued  for  dessert,  but  is  of  inferior  quality. 
MBMECYLON  TINCTORIUM,  Pers.     Candong,  if.;  Cons,  T.;  Saeuinsin,  V. 
METROXYLON  RUMPHII,  Mart.    Bagsano. 
METROXYLON  SILVESTBE,  Mart.    Lumbia  or  Lumbay. 

MEZONEURUM  GLABRUM,  Desf.    Cabitcabag,   Sagnit,   Sapnit,  Ti^bang,   V.; 
Tugabang;  Ugabang,  V. 
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MICHELIA  CHAMPACA,  Linn.     Champaca. 

MIJO.    See  Bicacao. 

MILON.    See  MeUn. 

MILLET.    See  Bicacao. 

MIMU80PS  ELENGI,  Linn.    Cabi«ii1,  T. 

MOMORDICA  BALSAMINA.  Linn.     Ampalay.^,  Ampalea,  T.;  Apale  {?!,  Apalia, 

v.;  Palayd,  B.;  Palla,  Paria;  Amargoso,  Balsamina,  Sp.:  Balsam  appli?,  Eng. 
MONGO.     SeeBafalong. 
MORINDA  TINCTOEIA,  Roxb.    Bancuro. 
MORINDA  UMBELLATA,  Linn.    Samchican. 
MORINGA  OLEIFERA,    Lam.     Arong^    (?),    IL;  Arungay    (?],    P.;  Manui^ai, 

Balongay,  Balungay,  V.;  Camalongay,  Cainalugay;  Malunwat,  T.;  Marungay,  II., 

v.;  Horeeradish  tree,  Ei^, 
MOSTAZA  (Mustard).     Sinapis  juncea,  Blanco. 

A  vegetable  growing  in  tne  gardens  tluuughout  the  Archipelago.     Tho  leaves 
and  seeds  are  used  for  condiment,  etc. 
MUNGO.    See  Balatong. 

MUNTINGIA  OALABtTRA,  Linn.    DStiles,  EiiiiES,  T. 

MUSA  PAEADISIACA,  Linn.  Var.  Saouino,  T.;  Platano,  Sp.;  Banana,  Eng. 
MTJSA  PARADISIACA  CINEREA,  Blanco.  Lctondal,  latundan,  Tundalan. 
M.  PAKADISIACA  COMPRESA,  Blanco.    Bieco;  SabA,  T.;  SaM,  Iloco;  PlStano, 

Sp.;  .-Banana,  Eng. 
M.  PARADISIACA  LACATAN,  Blanco.     Lacatan,  T.:  Plitano,  Sp.;  Banana,  Eng. 
M.  PARADISIACA  MAGNA,    Blanco.    Tondoc,    T.,    V.;  T«ndi;qub,  T,;  Plitano, 

Sp,;  Banana,  Eng. 
M.  PARADISIACA  MAXIMA,  Blanco.     Batayia,    T.;  Matavia,   V.;  PUtano,    Sp.; 

Banana,  Eng. 
M.  PARADISIACA  SUAVEOLBNS,  Blanco-    BunT^ulan,  T,;  Pldtano,  Sp.;  Banana, 

Eng. 
M.  PARADISIACA  TERNATENSIS.  Blanco.     Gloria,  T.;  Taranate,  P.;  Ternate, 

T.;  Piatano,  Sp.;  Banana,  Eng. 
MUSHROOM.    See  Agaric. 
MUSTARD.    See  Moslaza. 
MTRISTICA  PHILIPPINEN8IS,    Lam.     Anis    cahoy,    T.;  Nuez    raowada,    Sp.; 

Nutmee^  Eng, 
NAMl.    JHoscorea  tnphflla,  Pera. 

A  v^etable  found  in  Luzon  and  the  Visayan  Islands.     The  root  is  eaten  when 
cooked.     In  times  of  scarcity  it  becomes  a  staple  article  of  food  among  the  moun- 
taineers.   The  juice  is  also  used. 
NAMI-CQNOT.    See  Lima. 
NANGOA.    See  Lankd. 
NANGKA.    SeeLamkd. 
NARANJA.    SeeLtwfrati. 
NARANJITAS  (Small  oranges).     Oitrm  reHculata,  Blanco. 

A  tree  growing  upon  Luzon  and  other  islands.     The  fruit  is  of  the  tangarine 
type  and    is   highly  prized,  especially  that  from  La^na.     It    is    grown  com- 
mercially.    The  best  orange  grown  in  the  Islands.     In  season  from  July  to  Feb- 
ruary and  is  valued  at  from  40  cents  to  $2  per  hundred. 
NATIS(?j.    See^tes. 

NICOTIANA  TABACUM,  Lum.     Tabaco,  8p.,  T.;  Tobacco,  Eng. 
NIOG.    See  Coco. 
NIPA.     Nipafnieticant,  Wurmb. 

One  of  tne  most  useful  of  the  native  plants,  growing  throughout  the  Archipeli^ 
aloiw  the  banks  of  estuaries  and  rivers  aflect«i  by  tides.    The  sap  or  "tuba"  is 
largely  used  for  making  wine  and  alcohol;  the  leaves  for  root-making,  etc.     Tuba 
when  much  fermented  may  be  used  as  vin^ar. 
NIPA  FRU0TICAN8,  Wurmb.    Nifa,  Sp.,  T.;  Saed,  T. 
NUBZ  MOSCADA.    See  ^nwt  cahoy. 
NUTMEG.    See  Anis  cahay. 
OBAT.    See  Cobag. 

OCHROCARPUS  PENTAPETALUS,  Blanco.    Pahitlain,  Pamitlatin. 
OGOB.    SeeSinw. 
0LA8IMAN.    See  Oifemimm. 
ONGSOY.    See  aiantro. 
ONION.    SeeSibuyas. 
OPO.    See  Upo. 
ORANGE.    SeeLucban. 
ORAYI.    See  Goletes. 
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OEYZA  SATIVA,  Linn.    Humay;  Palay,  T.  ;  Arroz.  Palay,  Sp. ;  Bice,  Paddy,  Eng. 

OTAHEITE  APPLE.     See  Macopa. 

OTAHEITE  GOOSEBERRY.    See  Ibd. 

OTONG.    See  Sitao. 

PACAC.    See  Camanee. 

PACHYRHIZUS  ANGULATUS,   Rich-     Camaa,   B.;  Hincainas,   T.;  Incamae,   P., 

Pn  ■  Jincamas,  T.;  Kamae,  II.;  Sincamas,  T,;  TLcamas,  V. 
PACO.     Aspleniuin  escnlcntum,  Preel. 

A  common  fern  growing  apontaneouBly   in   Luzon   and  other  islands.     The 
young  leaves  are  ussS  as  a  vegetable. 
PACOPOL.    See  CcUit-aait. 
PADDY.    SeePoJra. 
PAGSAINGUIN  or  PISA.     Cananum  ciimingii,  Enc. 

A  tree  found  in  the  Archipelago  whose  black  pitch  ia  used  for  lighting  and 

PAHO.     Mangifera  altissiwa,  Blanco. 

A  tree  produced  in  small  quantity  in  Luzon  and  other  islands.  The  fruit  is 
highly  prized  and  is  utilized  for  pickling,  etc. 

FAJO.     See  Pah6. 

PAKWAN  (Watermelon),     dlrullus  valgaris.  Schrad. 

An  herbaceous  vine  grown  in  small  quantity  throughout  the  entire  Archipelago. 
The  fruit  is  used  for  dessert,  the  best  being  raised  in  Bulacan. 

PALAQUIUM  sp.    See  Gulta-percha. 

PALAY  (Rice).     Oryat  8aHi>a,  Linn. 

A  cereal,  hundreds  of  varieties  of  which  are  extensively  cultivated  throughout 
the  Archipeli^.  The  grains  especially  are  used  for  food,  ajid  form  a  staple 
product. 

PALAYA.    See  Ampalayd 

PALLA.    See  Amvalmiii 

PAL-LAM.    See  Calarmgmis 

FALLANG.     See  Calamismra 

PALMA  CHRISTI      lee  Ta~gajitangaii. 

PALO-BRASIL.     Sc  Sibifoo 

PALO  MARIA.    See  BiUmhol. 

PAMINTA  (Black  pepper).     Piper  nigrum,  Linn. 

A  shruh  growing  in  Luzon  and  Panay  Islands,  though  rarely  cultivated  at 
p-eeent.     Formerly  extensively  grown  in  Batangas.     The  fruit  is  used  as  a  spice. 

PAMITLAIN.    Oehrocarpus  pentapetalva,  Linn. 

A  treo  growing  in  Northwestern  Luzon.  The  seeds  yield  an  oil  used  for  illu- 
minating purposes. 

FAMITLATIN.     See  PamUMn. 

PANAO.    SeeBoioo. 

PANARIEN.     Taeca  pinnatifida,  Forst. 

A  shrub  6  feet  or  more  high,  cultivated  in  Antique,  and  very  common  in  Ilocos 
and  Zambales.  The  tuberous  root  is  utilized  in  making  a  floiir  called  "gac^ao," 
sold  in  the  Manila  markets. 

PANGAS.    SeeiMua. 

FAQ.     SeePafe). 

PAPA.    See  Batata. 

PAPAW.    See  Papaga, 

PAPAYA  (Papaw).     Canca  papaya,  Linn. 

A  small  tree,  20  feet  high  or  more,  of  American  orip.n,  a  garden  product  through- 
out the  Archipelago.  The  fruit,  which  is  orange-yellow  when  ripe,  is  sweet  and 
Sleasant  to  the  taste  and  is  used  in  making  sauces,  preserves,  pickles,  and  for 
eeaertH,  and  is  sometimeB  eaten  raw. 

FAQUIT.    See  Cobog. 

PARAS.    See  Ibi. 

PARIA.     See  Amapaloyd. 

PARNARIBN.    See  Panarien. 

PARKIA  ROXBURGHII,  G.  I>on.    CuI■A^fo. 

PARSLEY.     SeePer^. 

PASITIS.     See  ChUeng  bundoe. 

PATANE  (Sieva  or  civet  bean).    Phaaeolvs  lunatui,  Linn.  var.  wamoenug. 

A  climbing  plant  growing  on  Luzon  and  Panay  Islands,  etc.  The  seeds  are 
used  aa  an  article  of  food  for  local  consumption. 

PATATA.    See  BiUala. 
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PATOLA  (Diahcloth  gourd).    L'lffa  aegypliaca,  H 


An  annual  tendril-climlDing  plant,  growi 
'     It  IB  edible,  a 


IS  a  sponge  for  cleaning  ot  scrubbing. 
PATOLA  (Sponge  cucumber).    Luffa  acutangvia,  Roxb. 

Cultivated  aa  the  preceding  variety,  for  local  consumption.    The  matted  fibere 
of  the  strongly  ribbed  fruit  of  this  variety  or  the  preceding  one  is  being  exported 
from  Japan  tor  lining  hats  and  elippera. 
PATOLANG  WAK  (round).    Same  as  Luffa  aegyptiaca. 
PAYENA  sp.     See  GuUa-perdia. 
PAYONG  AHAS  (Agaric  or  mushroom).     Agarieus  sp. 

An  umbrella-fihajjed  crypti^mous  plwit,  found  in  Luzon  and  tfio  Visayan  and 
Mindanao  Islands,    The  entire  plant  is  edible.    Many  species  of  Agaricua,  and 
genera  related  to  thi  '  '     "  ........ 

PEANUT.  See  MarA. 
PEAS.  See  (MOtaro. 
PECHAY.     Sinapis  ferossicata,  Blanco  (?), 

An  herb  grown  aa  a  garden  vegetable  in  Iaizou  and  oilier  islands.     The  It'aves 

PEPINO  (Cucumber).     Cueumis  sativus,  Linn. 

A  native  cucumber  of  v^rous  growth  raised   in  small  quantity   throughout 
the  Philippines.     The  fruit  is  of  la:^  si/.e  and  excellent  ffcvor  and  is  used  for 
making  salad,  etc. 
PEEEJIL  (Parsley).    Apium  petToselinMn,  Linn. 

A  garden  vegetable  cultivated  for  local  consumption. 
PERSIifuON.    Bm  Diosiwoa. 
PHALARIS  CANARIENSIS,   Linn.     Alpistb,   Sp.;  Canary  grass  or  canary  seed, 


PHASEOLUS  LUNATUS  INAMOENUS,  Linn.    PatanS,  T. 
PHASEOLUS  MUNGO,  Linn.     Balatono,  Mui^,  T.;  Mongo,  Sp. 
PHASEOLUS  VULGARIS,  DC.    Butikoa,  T.,  P.;  Habae,  Sp,,  T,;  Beans,  Eng. 
PHYLLANTHUS  DISTICHUS,   MulL    Bangquiling,    T.;  Iba,    T.,    P.;  Layohan; 

Parae,  V.;  Otaheite  gooseberry,  Eng. 
PHYSIO  NUT.    See  Tuba. 
PILANI.    See  PUi. 
PILI.     Catwrium  album,  Blanco. 

A  tree  found  in  Southern  Luzon  and  sometimes  planted.     The  nut  and  sap  are 
utilized,  the  latter  being  produced  on  a  commercial  scale. 
PIMENTA.    See  Paminla. 
PIMIENTO.    See  Chile. 
PINEAPPLE.     See  Pina. 
PINUS  IN8ULARIS,  Endl. 

Affords  resin  used  for  illuminating  purposes.     Found  in  Luzon. 
PINUS  MEECUSII,  Jungh. 

Tree  producing  a  resin  used  by  Igorots  for  illuminating  purposes. 
PINA  (Pineapple).     Ananas  sativus,  Schult. 

An  herb  raised  throughout  the  Archipelago  for  tlio  flavor  of  its  fruit,  for  local 
consumption. 
PIPER  BEtLE,  Linn.    Ikmo,    Itmo,    T.;  Mam-in,    P.;  Mamon,    V.;  Samat,    P., 

Buyo,  Sp.;  Betle,  Eng. 
PIPER  NIGRUM,  Linn.     Malisa,  P.,  II.;  Paminta,   Pimcnta,  T.;  Pimienta,   Sp.; 

Black  pepper,  Eng 
PISA.    See  Pagamnguin. 

PISUM  SATIVUM,  Linn.    CnfcHAHo,  T,,  Sp.;  Guisante,  Sp.;  Peas,  Eng. 
PITCH.    SeeAlmddga. 
PITHECOLOBIUM  DULCE,  Benth.    Camachile,  T.;  Camajichile,  T.,  II.;  Caman- 


sile,  T.;  Damortis,  II. 
PLAT. 


PLATANO  _DE  MONO.     Musa  paradidaea,  Linn.  var. 

A  variety  of  banana  grown  in  some  gardens  on  Luzon  and  other  islands.     The 
small  round  fruit  is  edible.     The  plant  is  also  found  wild  in  the  mountains, 
PLATANO  COLORADO.     Mrisa  paradisinca,  Linn.  var. 

A  variety  of  banana  grown  as  a  garden  vegetable,  the  reddish  fruit  of  which  is 
edible. 
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PLATANO  MORADO.     Miwa  paradmaca,  Linn,  var. 

A  variety  of  banana  grown  in  gardens  for  local  consninption. 
POMEGRANATE.    See  Dalima. . 
PORAS.    SeeJM. 
PORTULACA  OLEEACEA,    Linn.     AnBinian,    Oolasiman,    T.;  Olasiman;  Verdo. 

laga,  Sp.;  Purslane,  Pusley,  Eng, 
POTATO.    See  Batata. 
PSIDITIM  GUAYAVA,  Linn.  var.     Bayabas,  Tayabaa,  T.;  Guayava,  Sp.;  Lemon 

P^PHbCARPUS  TETRAGONOLOBUS,  DC.     Calamismib,   T.;  Camalueon,     V.; 

KalamismiB,  T.;  Pal-lam,  11.;  Pallang;  Seguidillaa,  T.,  Sp. 
PUGAHAN.  Cai-yota  wrens,  Linn, 

A  palm  producing  a  etarch  or  a  kind  o£  be 
PUKICA  GRANATUM,  Linn.     Dalima,  J.; 
PURSLANE.    See  Cotadman. 
PUSLEY.    See  Coladman. 
QUIBAL.     Dolichos  echinv-latm,  Blanco. 

An  herbaceoUH  vine,  grown  in  Batangas  in  gardens  for  its  edible  fruit. 
QUINCHAY.    See  Quinsay. 
QUINSAY  (Celery).    Apiurn,  graveokns,  Linn. 

A  garden  vegetable  growing  throi^hout  the  Archipelago,  used  locally.     The 
leaf-staJ-k  is  us^  for  salads  and  dreasii^. 
BABANOS,    See  Labanog. 
RADISH.    See  Labanog. 

RAPHANUS  SATIVUS,  Linn.     Labanoh,  T.;  lUbano,  Sp.;  Radish,  Eng. 
RATILES.     Mundngia  calahuTa,  Linn. 

A  small  tree,  about  15  feet  high,  of  American  origin,  growing  spontaneously  in 
Luzon.    The  fruit  is  edible,  though  seldom  used. 
RED  PEPPER.     See  CMe  and  Chiteng  bundoc. 
RED  SQUASH.    See  Cahibamng  puld. 
REPOLLO  (Cabbage).    BrossiM  okraeea,  Linn.  var. 

A  vegetable  raised  to  a  large  extent  in  Lu^on  Island,  etc.,  for  local  use.     The 
leaves  are  edible. 
RHAMNUS  ep.     Cabatete,  II.;  Cabatiti,  XL,  Pn. 

RHIZOPHORA  MUORONATA,  Lam.     Bakao,   Bakawan,  T.;  Mangle,   Sp.;  Man- 
grove,   Eng. 
RICE.    See  Pdmi. 
RICINO.    See  Tant/antangan. 
RICINUS  COMMUNIS,    Linn.     Lansina,  Linancina;  Tango aktanTi an,  T.;  Palma 

Christi,  Ricino,  Sp. ;  Castor  oil  plant,  Eng. 
BIMA.     See  Antipolo. 
RIMA  (Breadfruit).    Artoearpus  rima,  Blanco. 

A  tree  planted  in  the  gardens  of  Luzon  and  other  islands.     When  cooked  the 
fruit  is  eatenj  and  is  valued  for  making  sweetmeats.     This  is  thp  most  prized  of 
bJI  the  varieties  of  breadfruits;  select  fruits  are  valued  at  one  pesela  and  upwards. 
ROSE  APPLE.    See  Tampoy. 
SAbA.     Muga  paradmaea  compresa,  Blanco. 

A  variety  of  banana  raised  on  a  commercial  scale  throughout  the  Archipela^. 
SABA  ILOCO.     See  Sabd. 
SACCHARtIM  OFFIOINARUM,  Linn.    Tvb6,  T,;  Cana  dulce,  Sp.;  St^ar  cane, 

SABTRON  CROCUS.    See   DUao. 

8AGNIT.    See  Cabitcabag. 

-8AGUING.     Native  name  for  all  kinds  of  bananas. 

8AGUISIN.    See   Colis. 

SALIC5ICAN.     Morinda  umbdtata,  Linn. 

A  tree,  from  the  roots  of  which  the  natives  extract  a  red  dyestuff. 
8ALUY0T.     Corchoma  olitoriug,  Linn. 

A  shrub,  found  in  Hocob  Norte,  eometimea  planted.    The  leaves  are  eaten 

when  cooked. 
SAMALAGUI.    See  Sampaloc. 
SAMAT.    See  Ihmo. 
SAMBAG.    See  Sampaloc. 
SAMBAGUI.    See  Sampaloc. 
SAMBALAGUL    See  Sampalot. 
SAMPAGUITA.     Jagminum  somftiw,  Linn. 

A  plant  with  whit«,  fragrant  flowers,  from  which  a  highly  prized  essence  is 

produced. 
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SAMPALOC  (Tamarind).     Tamarind^iS  indica,  Linn. 

A  native  timber  tree,  30  feet  or  more  in  height.     It  is  grown  to  a  limited  extent 
in  Luzon,  the  Vieayan  Islands,  etc. ,  and  is  valued  for  its  fruit,  the  meat  of  which 
IB  edible  and  serves  for  making  preset ves,  syrup,  dreBsing,  etc. 
SAHDANA.     Anitoplera  obUmga,  Dj-er. 

A  tree  like  Lauan,  and  grows  m  southern  LuKon  and  the  Islands  of  Leyte  and 
Mindanao.     It  yields  an  aromatic  rei^in. 
SAMDiA.    See  Paiwan. 
SANDOKICUM  INDICUMj  Oav.    Santol. 
SANTOL.     Sandwicum  indicum,  Cav. 

A  fall  tree  grown  in  gardens  throughout  the  Archipelago.     Valued  for  its  fruit, 
which  is  utilized  for  dessert,  preserves,  etc. 
SAP-ANG.    See  Idma. 
SAPANG.     See  Sibwcao. 
SAPNIT.     See  Cabit/xibag. 
SAPOLONGAN.    See  Yocal. 
SAPOTE  (Persimmon).    Diospi/ros  ebeiuuta;  Retz. 

A  tree  found  in  Cebii,  Luion,  Mindanao,  and  Panay  Islands,  though  rarely 
planted.     The  fruit  is  edible. 
SEGUIDILLAS.    See  Calamumw. 
SESAME.    See  lArOa. 
SESAMUM    INDICUM,  Linn.     LijJ&i,  T.;  Aioniolf,  Sp.;  Sesame,  Bencseed,  Gin- 

gelly,  Til  or  Tee!,  Eng. 
SESBANIA  GEANDIFLOEA,  Pers.     Caioday,  U.;  Catuday.  T.;   II.;  Caturay,  P., 

11.;  Katitday,    II, 
SESUVIUM  PORTULACASTRUM,     Linn.     Bilang    bilang,     V,;  Caramimlit,    P.; 

Dampaut,  T.;  Tarumpalit. 
SETABIA  ITALICA,   Beaiiv.     Bicacao,   V.,    T,;  Buciirao,    II.:  Daua;  Miio.    Sp.; 

Millet,  Eng. 
SHOREA  GUISO,  Blume.    Guuo. 
SIBUCAO  or  PALO  CAMPECHE.     Caesalpinia  mppan,  Linn. 

A  tree,  14  feet  or  more  high,  growii^  in  LuBon  and  Panay  Islands,  which  yields  a 
red  coloring  material  sold  largely  in  Manila  markets,  and  exported  to  China  and 
England. 
SIBUYAS  (Onion).     Allium  eejm,  Linn. 

A  vegetable  grown  throughout.  Luzon  and  tho  Visayan  islaudfl.     The  bulb  and 
leaves  are  usea  in  cookery. 
SIBVA  or  CIVET  BEAN.     See  Pataia. 
SILB.    See  CAiie. 

SINAPIS  BRA8SICATA,  Blanco  (?).    Pechay,  T. 
SINAPIS  JUNCEA,  Blanco.    Mosiaza,  Sp.,  T.;  Miistard,  Eng. 
SINCAMAS  (Yam  bean).     PaekyrkkuB  angnlatua,  DG. 

An  herbaceous  vine  grown  to  a  large  extent  in  Luzon,  etc.     The  tuber  is  eaten 
raw  or  cooked. 
SINTONES.    See  Nanmntas. 
SIRUELAS  (Golden  apple,  Jamaica  plum).    Spondtaa  sp. 

A  tree,  about  25  feet  in  height,  found  nearly  throughout  the  Archipelago,  and 
grown  for  its  edible  fruit. 
SITAO  (Loi^  yard  bean).    Dolirhos  sesquipedalU,  Linn. 

A  twining  plant,  cultivated  in  gardens  throughout  the  Archipelago.    A  "snap" 
bean  of  excellent  quality.    The  young  pods  and  ripe  beans  are  eaten.    This  bean 
is  sold  in  the  markets  by  the  bunch  of  afout  twenty  pods,  at  from  2  to  4  cents,  gold, 
per  bunch.     There  are  two  varieties,  one  with  purple,  the  other  with  green  pods. 
SMALL  LEMON.    See  Calamand. 
SMALL  ORANGES.    See  Nwanjilas. 
SOLANUM  MELONGENA,  Linn.  var.     Talono,  T.;  Bercngena,  Sp.;  Egg  plant, 

Eng. 
SOLANUM  TUBEROSUM,   Linn.     Batata,  T.;   Papa,   Patata,   Sp,;   Potato,   Irish 

potato,  Eng. 
SORGHUM.    See  Batad. 

SORGHUM  SACCHARATUM,  Moonch.     Batad,  V.;  Batag(?);  Sorghum,  Eng. 
SOUR-SOP.    See  Guya6«i!0. 

SPONDIASsp.    Siruelas,  T.;  Ctruelaa,  Sp.;  Golden  apple,  Jamaica  plum,  Eng. 
SPONGE  CUCUMBER.    See  Patola. 
SUGAR  APPLE.    See  Alei. 
SU04R  CANE.    Sec  TuM. 
SUHA.    SeeLwcftan. 
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SUIRSAAK.  SeeGuyahano. 
SUSAKKA.  See  Gujafeono. 
8U80NG  CALABAO.     Unona  ap. 

A  amall  native  tree  growii^  in  Luzon.     The  scarlet  fruit,  which  contains  sweet 

and  milky  sap,  is  edible.     It  is  somewhat  mawkish  and  insipid  to  the  taste.     Of 

local  use  only. 
SU80NG  DAMULAG.     See  Susong  calabao. 
SWEET  POTATO.    See  Camote. 
SWEET-SOP.    See  Ales. 
TABACO  (Tobacco).     Nicotiana  tabacum,  Linn. 

An  herb,  3  to  5  [eet  high,  of  American  origin,  growing  in  Luzon  and  the  aouthern 

islands,  the  best  beii^  that  grown  in  Isabelit  and  Cagavan.    Many  varieties  are 

lai^ely  produced  and  exported  to  fore^  markets.     The  leaves  aj*  iiaed  for  makii^ 

cigars,  cigarettes,  etc. 
TABACOG.  See  Melon. 
TACATAC  (Wild  chestnut).     CasUmopsia  phUippinends,  Vidal. 

A  tree  of  considerable  height,  growing  wild  upon  Luznii  and  other  islands.     The 

fruit  is  edible. 
TACCA  PINNATIFIDA,  Forst.     Canobung,  V-;  Panarien,  P.,  T.;  Pariiarien,  11.; 

Tayobong,  V. 
TAGBAC-TAGBAC.    See  Ararao. 
TAGOM.    See  Tmiam. 
TAGUM.    See  Tagom. 
TALACATAC  (Wild  chestnut).     Cagtaiwpsis  sp. 

A  tall  tree,  found  on  Luzon  and  other  islands,  though  not  cultivated.     The  fruit 

is  utilized. 
TALANG.    See  MaMo. 
TALISAY.    &mDolimy. 
TALONG  (EMpIant).     Solanum  melongem,  IJnn.  var. 

An  herb,  3  feet  high,  cultivated  as  a  gartlen  vegetable,  for  local  consumption 

only,  throughout  the  Archipelago, 
TAMARIND.    SeeSampaUte. 
TAMARINDUS  INDICA,  Linn.     Samalagui,  Sambag,  Sambagiii,  Sauibalagui,  V.; 

Sampaloc,  T.;  Tamarindo,  Sp.;  Tamarind,  Ene. 
TAMAUIAN.    SeeBitmhol. 
TAMPOY  (Rose  apple,  Jamtosade).     Eugenia  jambos,  Linn. 

AtreeraiBedasa^rdenproductinOebli,  Luzon.andPanay.     The  fruit  is  ediblo 

and  is  used  for  making  jelly. 
TANCONG.    gee  Cancong. 
TAN&ANTANGAN  (Castor  oil).     Eidnua  (rnnmunu,  Linn. 

A  shrub  growing  spontaneously  nearly  throughout  the  Islands  of  Luzon,  Vipayas, 

and  Mindanao,  forming  dense  jui^les.     The  seeds  yield  an  oil  nmch  prized  in 


TANGCONG. 

TAPIOCA. 

A  wholesome  food  article  made  from  the  starchy  rootw  of  Yucca  or  Cassava  plant. 

TARANATE.     See  Gloria. 

TARUMPALIT.    See  Dampalil. 

TAVA-TAVA.    See  Tuba. 

TAWATAWA.    See  Tuba. 

TAYABAS.    SeeBauaSos. 

TAYOBONG.    See  Pavarien. 

TAYOM  (Indigo).     Indigo/era  tinetoHa,  Linn. 

A  small  leguminous  shrub,  about  6  feet  in  height,  grown  in  Luzon  and  other 
islands.  The  entire  plant,  with  the  exception  of  the  root,  furnishes  a  blue  dye- 
etutt  known  as  indigo,  which  is  much  used  m  the  industiies.  It  is  also  raised  to  a 
considerable  extent  in  Uocos  and  Pangasinan,  where  the  plant  is  known  by  the 
name  of  Indigo.  There  are  other  speciee  cultivated,  as/,  infoliata,  Linn.;  /.  trito, 
Linn.;  /.  hir»uta,  Linn. 

TAYOBONG.    See  Parnanen. 

TAYUM.    See  Tauixin. 

TAYUNG.    See  Tayom. 

TEELorTIL.    Seeiti^d. 

TERMINALIA  CATAPPA,  Linn.     Dalisay,  Talisay;  Almond,  Ens. 

TERNATE.    SeeGl&ria. 

THEOBROMA  CACAO,  Linn.    Cacao,  Sp.,  T.;  Cocoa,  Eng. 


y  Google 


LIST    OF    AGRICULTURAL   PRODUCTS    AND    FIBER    PLANTS.         509 

TIBIG  NA  LALAQUI  (Cluster  fig).     Kctm  glomeraia.  Roxb. 

Asliadetree,  growing  by  the  streams,  on  Luzon.     Tlietruit  is  small  and  is  much 
relished  by  children,  and  also  by  cattle.     The  tree  ia  highly  valued  by  the  natives 
for  the  reason  that  the  roots  yield  drinking  water. 
TICAMAS.    See  Smcamos. 
TIPOLO.    See  Anlivolo. 
TOBACCO.    See  TOxum. 
TOGABANG.    See  CabUcabag. 
■  TOGUE. 

The  first  sprouts  of  the  Balatong  (Phaseolus  munpo  L.)  are  so  called,  which  are 
eaten  when  cooked  as  a  vegetable,  and  are  indigestible. 
TOGUI  (?).    See  Fague. 
TOMATES.    See  Camalit. 
TOMATO.    See  CamaUi. 
TONpPC-     See    Tanduque. 
TONGO.     IHoscorea  jfamllaris,  Linn. 

A  vine  found  wild,  but  somelimeB  planted  for  i(s  edible  root  or  tuber. 
TRIGO  (Wheat).     Triticum  vulgare,  Willd. 

A  cereal  grown  in  Batangas,  Cagayaa,  Cavite,  and  Ilocoa  Norte,  though  rarely 

flanted  at  present.     The  grain  is  used  for  making  flour,  which  is  made  into  bread. 
HASIA  TRIFOLIATA,  DC.    Limon  aun;  Limoncitos,  Sp. 
TEITICUM  VULGAEE,  Willd.    Trjgo,  Sp,;  Wheat,  Bng. 
TUBA  (French  physic  nut).     Jatropha  curcos,  Linn. 

A  native  snrub,  about  8  feet  high,  found  wild  and  planted  for  fences  throughout 
Lu»>n  and  other  islands.    The  fruit  is  used  for  making  oil,  and  is  purgative. 
TUBA.     A  sweet  liquid  extracted  either  from  the  peduncle  or  fruit  of  many  palms, 
Buch  as:  Nipa,  cocoanut,  buri,  caong,  pi^iian,  etc.     TubS.  is  a  favorite  drink  of  the 
natives,  and  is  made  into  sugar,  wine,  alcohol,  and  vinegar,  formingone  of  the  impor- 
tant native  industries. 
TUBO  {Sugar  cane),    Saccharum  oMdnarum.  Linn. 

A  tall  grass,  8  to  15  feet  high,  severid.  varieties  of  which  are  extensively  culti- 
vated throughout  the  Archipeli^o,  especially  in  Pampanga  and  Negros.  Sugar 
made  from  the  juice  of  the  sbdl^  forms  a  sUple  product  which  is  lai^ly  ex- 
ported. The  stalks  are  also  marketed  in  large  quantities  for  eating.  They  are 
sold  in  bundles  of  about  a  dozen  ataiks'for  20  to  30  cents,  gold,  per  bundle. 
TUGABANG.  See  Catntcabag. 
TUGUE.     IHoscorea  sativa,  Linn,  var. 

A  vine  grown  as  a  garden  vegetable,  in  Luzon  and  other  islands.    The  tuberous 
loot  is  ediole. 
TUGUENG  PULO.     See  Tugue. 
TUNDALAN.    See  Letondal. 
TUNDUQUE  (Banana).     Mum  paradisiaca  mam 
A  variety  of  banana  tree,  grown  on  a  small 
garden  product.     The  large  fruit  is  edible. 
TUHBO.    See  Toiw6. 
tFBB.     IHoscorea  a&ta,  Linn. 

A  climbing  herb  growing  on  Luzon  and  other  islands,  sometimes  raised  to  a  large 
extent.    The  tuber  is  used  as  an  article  of  food. 
UGABANG.    See  CabUcabag. 

UNONA  sp.    SusoNQ  CALABAO,  T.;  Susong  damulag,  P. 
UPO  (White  squash).     Gucurbita  lagenaria  villoma,  Lmn. 

A  staple  garden  vegetable  ttooughout  the  Archipelago.    The  fruit  sometimes 
exceeds  one  meter  in  length,  and  the  price  is  governed  by  the  size.    Quality  said 
to  be  excellent. 
UVAS  (Grape),     rais  sp. 

A  vine  raised  or  planted  in  gardens 
ornament  than  for  fruit.    The  fruit  is 
VATICA  MANGACHAPUY,  Blanco. 

A  tree  of  medium  size,  which  yields  reain. 
VEGETABLE  WAX.     It  is  found  in  Calamianes 
VERDOLAGA.     See  Colamrum. 
VITIS  sp.    UvAS,  Sp.;  Grape,  Eng. 
WATERMELON.    See  Pakwan. 
WHEAT.     See  Trigo. 
WHITE  SQUASH.    See  Upo. 
WILD  CHESTNUT.     See  Tamtac  or  Talacatac. 
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YACAL.     Hopea  plagata,  Vidal. 

A  lofty  tree  yielding  transparent  resin. 
YAM.    See  Cob^. 
YAM  BEAN.    See  Sincamas. 
YAMBO.    See  Maeova. 
YLANG-YLANG.     See  llang-Ilang. 
YUCCA.     See  Camoleng  cahoy. 
ZABACHE.    See  Azabache. 
ZACATE.     Leereia  hexandm,  Swartz. 

A  grass  which  is  cut  by  hand  and  sold  green  for  feed  for  horsee.     . 
industry  in  Manila. 
ZANAHORIA.     Dauaia  carota,  Linn. 

An  herb  cultivated  for  local  use  in  Oamarinea,  Cavite,  (kgayan,  e 
ia  edible. 
ZAPOTE.     8«e  Sapote. 
ZARZAPARRILlA  (Barsaparilla), 

The  Indian  eareaparflla  ia  grown  locally  for  medicinal  iiae. 
ZEA  MAYS,  Linn.     Mais,  T.;  Maiz,  S     " '' 
ZINGIBER    OFFICINALE,    Linn,    basei 

Pangas,  M.;  Jengibre,  Sp.;  Ginger,  Eng, 
ZIZYPHUS  JUJUBA,  Lam.     Manzanitas,  Sp.,  T. 


A  list  of  Philippine  filer  plants. 


[The  species  in  the  foiloivlng  tU 


SelentlBoandiocalorDfttlvc 

DiBtribulion. 

Part  used. 

Uses,  etc. 

Abronift  anguata  Linn.  (Bter- 

°"A^','T.,B.,V.,lI.;Anii- 
bd.  P.:  Analu  il.;  Anag- 
Do,  v.;  Annabo,  Z.,  Pn., 
II.;  DaTirsCotton,  Eng.; 
Nabo,  v.:  Taoabo,  V. 

CdGatno,  Bp.:  Lnpnit,  II. 

Malva,  Sp.,  T. 
Agave  rigida  MIU.  (AmaryUi- 
dsceie). 

q^n  (Uei.r.  Pita,  Sp.; 
Sisal  Hemp,  Eng. 
AlatoniB  sp,  ?  (Apocjnaoea!)... 
Jinguio,  T. 

Am.  (MenisperiQaecsj. 

Labtang,  n.;  Ouma,  r. 

Ananas  aalTva  Linn.  (Brome- 

rineapplc,Eng.;PiflB,Sp., 

Andropoeon    acloularls    Spr. 
(GramiW). 
MorlsLco,    v.;     Moroslc<., 
MursicoB.  T,,  V. 
Anisoptera   thurltera   Blanco 

Laiian  or  Ifluaan,  V. 

Luzon  and  the  Visa- 
Jan  Islands. 

Twine,  thread,  ropes,  fishing 

compares  favorably  with 
jute;  2  meters  long; «,  Mexi- 
can, per  picnl. 

NoVthT"nLU!;on 
Batangaa  and  Came- 

Ropes,  twine,  elc.;r^sedcom- 
merciaUy  in  Ilocos  Norte; 
eoo  to  1,000  plants  per  hec- 
tare; yield  10  pleuls  per  hec- 
tare; is  to  B.  Meilcao,  per 

ufcain  making  fish  corrals. 

'*"™"- 

Mlndanao  Islands. 

Isfanda"  etc. 
Visa jan  Islands 

Fiber  from 

Fine  cloths,  dress  goods, 
shirts,     etc.;      slj.     leaves 

Areoa catechu,  Linn.  (PaJras). 

BuOga.'T.;  Bo'nga,  Sp.  ' 
Artocarpos  camansi   Blanco, 

Facac,  ll;  Camaoce,  Ca- 
mansi,   v.:    Dalan^an, 

ArtocarpuaToclsa  Linn.  ( Mara- 

Antlpolo,  Bima,  T.;  Tlpolo, 
P„V.;  Tipoo,  V. 

Tiigop,V^ 

'"ands.'" 

Irult. 
Inner  bark.,.. 
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Sctenttflc  and  local  or  native 

«,»„„„. 

■,,.„-, 

»..,«. 

Bambusa  ariindo  L    (Grami 

All  islands 

Outer  portion 

flokawe.Bucftwe  T.:Caiifl, 
jj^^^Sp.;  Bamboo,  feng. 

Posts,  rafts,  etc.,  of  native 
houses,  and  Siata,  cigar  and 
cigarette  cases,  etc. 

Ornament  and  making  faney 
furniture;  yellow  and  green 
striped  species. 

Conatructloiiofhouse3,fenoes, 
Do. 

(Oramlnes). 
Kawayan.T.  (generic  name 
tor  bambool;  Cafia,  Sp.; 
Bamboo,  Eng.:  Quian,  1'. 

Cafia  de  China,  Sp. ;  Kawa- 
yang Cblna,T. 

^X'S'^lc'ai^^r''"'"'^ 

Luzon  and  otber  is~ 
lands. 

do 

Xfar^iii^'i-l-^'  ■'■■' 

tods,*" 

"" 

Bauhinia     scandens     Blanco 
BaH^S^tra^'Ln. 

Inner  bark... 

liopes,  eords,  bowstring. 
Cordage. 

Meiican,  pcrarroba. 

T.,  vf  BlSbanbai,  Ma- 
niUnao,    Dila,    Ahfhlro,- 
Alamblbor,  Aliblhil,  P. 

Hi;«uio,  Jingulo,  B.,  T. 

The  vine-like 

BoehmeHa'ep.T{Urtieaoeie5: 

Camarlnos,  Tayabaa, 
Bataan,  Bulacan,  etc  - 

Malahulac,Maracap83,Il.. 

Calamus  alij us,"  Nay.  (Palniee) 

Bejuco,    Sn.;   Calapi,   V.: 

Calamus bS^n^'Nav.  (Pal- 

™Taiola,  Talora,  T..V.;Be- 

Cahtmua  aquestils  Nav.  (Pal- 
Bejueo,  Sp.;  Ouay.T.;  Rat- 

Inner  bark.... 
Stem 

Hops,   stuffing,  cigar  cases, 
Beds,  chaira,  lashings,  ropes. 
Bags.  h,it».  jewel  cases,  etc. 

(Palmffi). 

Calamus horrens  Blnme  (Pal- 
Btjueo,  Sp,;  Rattan,  Eng.; 

N.)gtoa  Occidental.... 

Binding,  laahinga,  etc. 

Bejuco,  Sp.Apla,Z.;  Hat- 
tan.  Eng. 
Calamus      maslmna     Blanco 
(Palmffi). 

Paraaan,  T.,  V.;  Rattan, 

Luwn  and  tbe  Vlsa- 
yan  I  aland  s. 
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Scientific  ajid  local  or  native 

»,..,»..„. 

Partuaed.     |                   Uaea,  etc. 

Bataan.  Tayabaa 

Stem 

CatamuBsp.  (PUmffi); 

Boho!.  Negroa  Oarf- 
dental. 

—  ■^° 

A  auperlor  variety  of  rattan; 
U8^     in     manutacture     o! 

sXci'iV".:: 

Negros  Occidental.... 

::::£::::;:: 

?n"^'J,'i''a-.:::;:::; 

Large  hats,   tying  purpoaea. 

.'^^r'.".^:^.™::;::: 

"^r:-;:;:: 

TayabM 

El;;;:::;; 

OKihagMay.  B..  V 

Boiftliani  LnMQ 

do 

BS: 

Xr:::::::::::;:: 

:::::3;:::::;:: 

■■Salacota,"  native  large  hata. 

Luzon  anil  the  v'laa- 
Negros  Occidental.... 

do 

'SiS.'"""  '■  '■"" 

do 

do 

'Dai'"'""''"'™ 

Southern  Luzon 

Lahln     B 

Stem 

Tying,  baaketa,  cbairs  tat- 
tic*   Window  hlinda. 

Souffiern  Luzon 

Used  for  making  canea, 
ropes,  lurnlturc,  etc. 

Binding  and  lashine. 

St^™ 

NeRroflOcfidentfll..- 
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Soientmo«ndl^lor«,H™ 

DistrlLmtion. 

Fart  used. 

UaPH.clc, 

*^"S^tl|;u^^rv"!::^.""'': 

Binding  and  lasbinir. 

Btndliieand  lashing. 
Btnfltng  and  iashlng. 

Ropes.' 

TyiM  purpOBOB. 
Ropes,  ihairs,  etc 

Lfttticea. 
CaneB. 

Cordage. 

Haca,  chairs,  twine. 
Tying  purposes. 

lilnding  and  lashing. 
bags,  etc. 

p!Sin„ 

**" 

Vlsayan  and  Uinda- 
nao  Islands. 

Albny,  Cnmarlnea 

Southern  Luion  and 
the  Visayan  Islands. 

aoutJiem  Luion 

BHalProvinee 

Antique,  NegroB  Oe- 

.S^.":.    ....  . 

do 

Surigao,  Hegraa  Occf- 
dentai. 

Soutbem  Luzon,  etc.. 

Masbate ,  So  rsogon,  etc 
aouthem  Luzon 

Southern  Luion 

Alhay 

Stem 
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Sdentifle  and  locator  native 

Part  used. 

Uaea,etc, 

Calamus  ep.  ( Palmse)— Cont'd 

- 
Luion  and  other  la- 

Sten, 

Ha^a^g^ket  cases,  and  other 

Ropes. 

Abra,Bulaean,  Riial, 

Tobacco  pouches,  hats,  baa- 
kcta,  chairs,   poekctbooks, 
traveling  bags,  Jewel  cases. 

Cttllloarpa  cana  Linn.  (Verlw- 
Hinguio,  T. 

Negroa  Occidental,... 

Inner  bark,... 

Cordage, 

Lmon,  MBBbote.and 
other  islands 

Luzon  and  other  Is- 
lands, 

lloeoaNotteandPan- 
landa. 

Caong,  P.,  T.;  Edloo,  V. 

Caryota  uiens  L.  (P^ms) 

AniboiK,    T.;  Caboosgro, 

Sp.;   Idioo,    eWo,^,; 

lliik,  B.;  iroa,  .t'.;   Ji^ 

dioo,  V- 

Leaves    and 
fs  "■rile'^d 

Strong  ropis.lHlnc,  etc. 

Large  hats. 

Stuffing  pillows,  mattresses, 

Algodoncino,  Sp.;  Bobuv, 
BulHC       doldol,      Bulac 
aondol,  v.;  Capaa,  Capas 
nga  babaret,  fn.;  Capa- 
sanglai,  Fn.,  11.;  Cupous, 
Pn.;  Cayo,  B.;  Cotton, 

Cbaci.  (Verbetiaces). 
Colo<o-lot,  Pn. 

Covering     ol 
and'vetnf' 

Inner    bark 
Inn™  bark,,. 

CooOi  Sp.;  Cocoanut,  Ene.i 

Colambia  aeiratllolla  DC.  (Ti- 
liaceEB). 
Alinao,  II.;  Anilao,  T„  V.; 

CorohoruB  acutangulus  Linn. 
Salujot.'ll..  Pn.,  T. 

Northern  LuKon 

Cord^e,  rope,  etc. 
woAi^Mi'nittl™^™'' 

(Tiliaceff). 
Pasao,  T.,  P. 

cJirJ^fe'iinn.     ,Bo™- 
ginaCGEB). 
Anonang,  B. 
Corypha  minor  Blanco  (Pal- 

'  BSl,^Buia,T.P.:  Bull.T,, 

u'.Ip^.   '^■'^"^■^''^' 

CrinumaalaticDmLlnii.  (Ama 
ryilidaceEE), 
Bacong,  V. 
CyathuIaprostataBiurae 
(Amaiantaceffi). 
AmorBoeo,  Bp,,  T.;  Variri, 

Cypenia  diffonnis  Linn,    (Cy- 

^Bangtwang?,  T, 

Cordage, 

lints,  cloaks,  (ana,  msta,  etc. 

Luzon  and  (he  Visa. 

'leavea. 
Inner  bark.,. 

Viaayan  Islands 

LUKon  and  other  ia- 

brooms,   clothes    chests, 
?t''c'!'bu;,^ha^'^'aSrct 
Tndne,  rope. 

llata,  mats,  stringfl. 
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Sdentiac  and  local  orimUve 

Distribution. 

p.«.»d. 

Uses,  etc. 

Luzon 

Outer  part;  ol 
atalk. 

Hats,  baskets,  etc. 

Uunio(Oranilii«£). 

-;r£S— ■ 

Cleaning  Iho  hair,  hairy  skins, 
lather.eto.;  theflbcrlssapo- 

gumlnosffi). 
QoKO.T.;  Balogo,  Bayc^o, 

„.„.„.,. 

Balanguay,  F-:  Balii^uay, 

Onetuni'gnemon  hinn.    \ane- 

BMO,V.;Callat,  Pn,;  Cu- 

LusoQ  and  the  Vlsa- 
yan  Islands. 

do 

du 

do 

Twine. 
Cordage. 

Balago,  V. 

Luion  ana  other  Is- 
lands. 

(Gnataceffi). 

'  Bal^^oj.T.;  Al^don, 

Jftnovitch  Cotton,  Eng.o 
Gossypium  herbaceum  Llnn. 

Algodon.  *Sp.;  Bulac  caa- 
tia,  T.;  'rtuB  Cotton. 

lands. 

Cloths,  etc.;  grown  Bpecially 

Daogll    Danll    T  ■  Dang 
Dan'gli  T 

Twine. 

BenQ  (Sima  ubao  ec 
Bacnlt  V 
Hel<cter«s  sp    S  ercullaees 
Baquemhag  es      Baqu  n 

■"cliZiS. 

Hibiscus  tiJlac^uii  Llnn.   (Mal- 

Northern  Luton 1  InnKr  hark. . , 

Luxon  and  the  Visa-     Inner  barli . . 
yan  Islands.              ■ 

Cordag.'.. 

Cordage,  Iwlne,  line  Ic^Ules. 

B.Catipu,  B.Cuayan,B 
Late.    B.   Metu,    P.;    B. 
Puti,  T.;  B.  Tapltac,  P. 

HyptlaeapitataJacq.  (La- 
biatffi). 
Lingo-lineo. 

S     th       L                   ' 

KlelnfioviahospltaLinn-lSter- 
culiaceffi). 
Bltnong.  Pr,.:  Tanag,  T., 
P.;Taii-aB.B, 

■•■;r,-ir"- 

tained  "b  y 

Corda«o,  twine,  cigar  cases. 

n  Introduced  by  the  Bureau  ol  Agilcultur 
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"•""■"SS'"»" 

Diat.ibution, 

Part  uand. 

Uaea.ctc. 

Litaea  ap.?  (LauracHe), 

Camarines 

Blanketa,  and  also  c Jothlng. 

I-ygodium'sp.  (Fillcea) 

Viaayan  latands 

Slema 

Fisb  neta  and  flail  corral. 

Agnaya^flagnayas,  Tag- 

LTgodium'BCandena  (Filices! 

Fine  hatSi  mats,  oigar  caseSr 

"    Nllo,  Ngito,  T.;  CUmbLiig 

Fern, 

Macaranga    ap      (Euphorbln 

Nucv.F.l)^ 

ce^) 

Guinabajie  T 

Malathra    braoteata     Ca^ 

N^roa  OTidental 

Rooflng 

(I^vafewl 

Melo^ehfa    artIrL     Blaneo 

do 

Inni^tlark 

T*m- 

Amuyong  T 

Nu^aFolJa 

Bark 

Btuma  (Legumtnosffi) 

Moro^ba  linn    CMorace*) 

Luzon  and  the  \  iaa 

italk- 

Hat-  n  al<  5t«. 

MuBft  paradlslaca  I  Inn    Tar 

\U  isJando 

(MuBaees) 

BotoHan  B    Butuhun.T 
B     Banana    I-ng      v\& 

Musa  paradisiaca  Linn    vur 

d 

Hn 

Hewingriirpoaea. 

(Musaceiel 
Sab-a  V    'i.ilia  T    Bana 

na  Fng    PIdtano  Sf 

Muaa  paradislaca  "  Linn  var 

A 

R  HH    prliige.cte. 

(Musaces) 

Banana     Ei^      Pidtano 

Sp    TlDdoc  B    V     Tun 

2S|Siri:j 

Ul  isianja 

Leaf  =nlk3 

Clothing     JiBh     neta.     hats, 

anjatejithi 

corda   cables,  etc. 

"AbaeiM^fc^^B 

Alba, 

do 

OeULralu^esot  Manila  hemp; 

Abasa  negro  Sp 

Capiz 

do 

Abacdt^aaJamay  U 
Abaca  i^aOtoart  it 

UKamia 

do 

Do 

Do 

Abaca  n-gfl  Lamb  M 

do 

S^o'Sr^"" ' 

Negrofl  Occidental 

do 

Do 

do 

Do 

Agula,  V 

Do 

Zambales 

Cagftvan 

do 

S° 

Surigao 

Do 

ts«,„.., 

do 

Do 

Blsaya  V 

Fiber  coarse,  atrong,   whits, 

brmiant   yield  abundant. 

fiXneanon  V 

\lbav 

do 

™Do   "''*''       "*  "    '""^ 

Negroa  Occidental 

Bo-y  fi 

Do 

Cadlinon   V 

Negros  Occid«ntal 

do 

General  ubo  of  ManUa  hemp 
especially  cloths. 

Lmnari^B  \ 

iib.. 

t 

Genera   use  ol  Manila  hom'p- 

RombloD 

do 

a-fS.-'p. 

do 

ir^"  — 

Ebeb  Pn 

do 

Qulay  V 

Romblor 

do 

S" 

SSoTv' 

Do 

do 

Inisu/re  T 

Tf^t" 

do 

Do 

Iniaamg  B 

Do 

laarogor  Months  B 

ramftrtncs 

NegroB  OccidPnlal 

Shpath-ol 

Kacarai»   a 

Alia, 

^^^flves 

Do 
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Sciertlflc  and  local  oc  native 

Distribution. 

Part  used. 

UBes.eto. 

Muea  Bi>.  (HuEaCBiB)~-ConC'<]. 

tfegroalteldentaJ,... 

''€'™r 

manipulation  cany. 

Lanl^d  V    M 

Neg^i     .Occidental* 

do 

an^  also  cloths. 

■ 

is,M,rM  nil    h  m 

"::±:::-::: 

KegroB  Occidental.... 
Keg^s'o^idental'.": 

Qeneral  use  ol  Manila  hemp; 
manipulation  difTioult;  fiber 
Mcelfent, 

Southern  LuzOn  and 
Visayas. 

■''* 

value. 

fUlCT^'"*"'''' 

Cloth  and  rape  making. 

Southern  Luson  and 
Viaayas. 

Cloths  called  "Blnamay." 

SamlQa,B..V 

Albay.  MaBtjate,6tc.. 

.^fT*™;;:; 

:::::|::-.---.-.: 

Misam^- 

Ropes,  etc. 

fciv^"''"'"'' ''■-■■ 

-■I;:::;;:; 

Aibay 

&;;:::::::::::: 

Nlpa  (ructloanfl    Wurml>. 
(Palm  86). 
SaeH  T.i  Nipa,  Bp. 

Z..Z'.. 

"Tiiay.  T.:  Rice.  Eng. 
'B^orBariw,  B,,V. 

■■;=£.£•"■- 

Hats,  matfl,  baBkots,  pocktt 
cases,  bags,  sails,  etc. 

(FsndfuiaceEe).  . 
PandanuB     'spiralis      Blanco 
Pandan,  T.:  Screw  Pine, 

Peoniaotum  Bp.  (Gramineffi).. 

Aguingav,  V. 
Phaierla  sp.  (Gramineffi) 

Luion  and  other  is- 
Antique,  NegroB  Oc- 

Bsr*'- 

do 

"Blnahaian''      and      boxf's 
called  ■■lampipl." 
Mats,  large  hata,  etc. 

Hals,  malB,  etc- 

Tying  purposes. 

8t  m 

Camarines,      Negros 
Ocddaolal. 

forda 

Hanopol,  Janopol,  T 
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Sdentiac  and  local  or  native 

Distribution. 

Part  used. 

Uaea,et., 

Pterocorpus    blancol    Merril] 
(I^eeumlnoase). 
Apllt,  P. 

BIume<StereiiliaceieJ. 
Baroy,  11,;  BsyoR,  V. 

SeabaiflaaegyptlaeaPers.  (I>- 
guoiinosfe), 
Malucadios,  V, 
Sida  carplnLtolia  Linn.  (Mftl- 

8ids  IralSoens  DC.  (Malva- 

Laiauisin.T.iTaclingTaea, 

wkiiswffi™?!^:       " 
Sida  iodicfl  Blanco,   (Malva- 

■"!i'.,„,™r  V. 

Bark 

Ropes, 
Do. 

Twine. 

Hats,  rain  coats. 

Pillows,    roattrea 

Twine,  hats,  etc. 
Hopea;  strongfllie 

^  leaves  "  " '' 

I.eavcs 

Bark 

Stems 

Tnnerhark.,.. 

Ster<!Ste".^?Pda  i.inn,  {ater- 
culiaceffi). 
Baiigar,    II,;    Calnmpsng, 

cnliaMffi). 

Banilflri,  Canlla<l,  V, 
Theapeaia        camphylosiphon 
Raf[e<MaitaceEe^. 

Bubny,B,.T.,V.,Il,;Bula- 
can,    v.,    Tree    Cotton, 

''  sS'S^t,  T„  V, 
Urona  mulUQda  Linn.  (Mal- 

Colotan,       Colot-cololan. 
Culut-oiiliitan,    Molopo- 
lo,  Oalupan,  T„  P, 

Luion  and  the  Vles- 

Linton  seed.. 

lea.    ciothfl. 

do 

Nauve  names. 

Part  used. 

0„..«. 

AbflKon  P 

Ropes, 

Ropes,  rooting:  aptonorli 
c^tba  and  sheets  of  lb 
and  NegrttOB.  flber  obt 
by  maoerallon. 

Strings  tor  bo*a, 

A  vine. 

Twine  corda  etc. 
Textile    (tarn    the    tree 

Used  tor  wearing  appareL 

Aga,T 

do 

IV^rT:::::.::.: 

In^ 

Arandong  C.'.'.'.'."./.  '.'.'. 

SSa?,.:;;::::.::;:: 

Cagaj-an 

•  ,..do 

buterpart  of  stein 

ailed 
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Natl™  names. 

„.•„,... 

Part  used. 

Uses,  etc. 

Ropes;  twine. 

Do. 
HatB,  '■  ealaeots," 
Hats,  mats,  topes. 

Hats,'idal,s,  etc. 
Mats. 

Ropes;  twining  plan 

Hopes;  a  vine. 

Cig^  cases. 

Do. 

TS.""- 

Hopes,  cord. 
Whips,  tying  liales 
Ropes;  a  vine, 
Lay^hat^s, 

llfpine. 
Twining. 

IMl  corrals,  lashing 

A  vine, 

K^'s;  yields  a  very 
Ro^^s^trings, 

Species  ot  cotton. 

Large  bats. 

Hats,  baskets,  etf,; 

Cloths  and  ropea, 

A  vine, 

f5s"c^8. 
Ropes,   fish   neta. 

Hats  and  mate. 

Ropes,  avmo. 

Ropes,  fiber  obtained 

Species  ol  cotton;   s 

Binding  and  lashing! 
Hats,  mats. 

Specie's  ofbaniboo;  \ 

Corda,  ropes. 

Negros,  Panav 

Inner bart. 

|;[^°.p-B 

Leaves,  roots.... 

■•■""■" 

VlsaranisU^d^ 

SStS"-"" 

NegcosOocidental.... 

Inner  bark 

Northern  Luzon 

NortSlmLuson 

do 

ical.Pn 

Bi^k":::; :::::::: 

Occidental  Negros.... 

sa- : 

IS;;:;:;::::::: 

Inner  linrk 

CalasUa,T 

SteniB 

C^aosi  or  Camagsfi,  "b„ 

Southern  Luzon 

""'•"• 

inner  bark 

Northern  Luzon 

Hanadiong  or  Ilandoog, 

Ocddental  Negros.. . . 

favorably 

"'■""' =^ 

Kauat-K^dlagait,  It 

Southern  Luion 
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A  supplementary  list  of  unclassified  Philip-pint  fiber  plants — Continued, 


Native  names. 

Distribution. 

Part  need. 

U^s.ete. 

Labayo  T 

Batangaa 

VbayanWanae 

Cordage. 

Mats;  atlndolpalm. 

Abta 

aembles  silk.                   ^  ' 

Loomoy  or  Logmoy,  T., 

BtnflLng  purposes   aud    basket 
work. 

liwbark 

Ropes,  etc. 

A^s'^'ies  of  cotton 

Cordage  and  ropes. 

In».bark 

"""ir 

'"■S. 

Oriental  Negrofl 

E;S!°s:..™.h.»«i>,. 

t^I^A::T:: 

Tyina  purposes. 

Inner  bark 

Ropes;  a  vine. 

Oriental  N^ros 

WtaTlng  purposes;  a  vine. 

glafe^"'"- 

IS."'"- 

Soilthem  Lnion 

OcciaaDtalNegroH.... 

inner  bark 

cams,  etc. 

^'«1^|T..V 

LoKin,  Bohol,  etc 

UMon^-'.'-"'. 

g.j5aW.ii.,p.,T 

inner  biii". _ 

Lint  from  seed... 

SSTi^- 

Doooa  Norte,  Pangas- 

^p. 

Oriental  NegroB 

Kopea  andclotha. 

EopoB  and  clotbs. 

yiaayan  Islands 

Inner  bark 

Inner  bark 

Inner  bark 

beiuco  and  used  for  boldlng 
Ropes,  twine. 

tX°S^'.  :::::::::;:: 

C*plz 
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Native  naniBS. 

Panu^d. 

UneB.etc. 

Talb     b 

Hats]  mats,  etc. 
Mats,  pocket  cases 
Salaeots,  ropes. 

Pocket  cases,  hats. 
Fishing  lines;  btui 

Vlsayan  idaiids 

Lnaon,  Mindanao,  etc. 

Agnasag,  V. 

Camagon,  T. 

Luray,  V. 

Aguingay. 
AliBainbang,  T. 

Camcamoras,  11. 

China  Cotton,  11. 

Malabulac,  T. 

Cuhi,  P, 

Muda  Ticog,  V. 

Araagon,  T. 

Culacling,  T. 

Amuyong,  T. 

Cum. 

Pana  or  Bugang. 
Fangalunachien,  11. 
PaoS,  V. 

Balangauan,  V. 

Daldal-Lopang,  11. 

Putat,  T. 

BariB-an,  11. 

Daromaci. 

Quegded,  T. 

Gapaa-Gapas,  V. 

Basay,  V. 
Baud,  M. 

Guinabaog,  T. 

Hagnivdin. 

Sambabago,  V. 

Bilibid,  V. 

Hifflbabao,  T. 

Sabutaa. 

Bitnong,  T. 

HLnaqui,  V. 

Sagacap, V. 
Salogon,  V. 

Bubug,  0. 

Impid. 
Ingual,  Pn, 

Sugarap.  V. 

Bunang-Bummg,  V. 

IsLa,  T. 

Tagacarao  or  Taotaohan,  V. 

Bunutan,  11. 

Tulongbalite,  T. 

Lanulan,  T. 

Cacaoag,  11. 

Lipa,  T, 

C^tZl  T." 

I.ubirin;  T.' 
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lQUEY   DT   the   PHILIPPniES. 

By  H.  T.  Ecw*RDS,  1904. 


Sin:  I  have  the  honor  lo  transmit  herewith,  and  to  recommend  tot  publication  as  a 
farmers'  bulletin,  the  manuscript  of  a  paper  entitled  "Mi^uey  in  the  Philippines." 

There  is  reason  to  believe  that  the  production  of  maguey  can  he  made  one  of  the 
important  agricultural  industries  of  the  islands.  The  mi^ey  plant  is  already  widely 
distributed,  havine  been  reported  to  this  bureau  from  22  diflerent  provinces.  There 
are  Im^e  areas  of  land,  unsuited  to  almost  any  other  crop,  which  would  be  in  every 
way  Batiafactory  for  maguey.  There  is  a  good  demand  for  the  fiber,  the  current  quota- 
tions for  sisal  m  the  New  York  markets  being  but  2  cents  less  per  pound  than  for 
abacd.  For  the  development  of  this  industry  in  the  Philippine  Islands,  it  is  deemed 
important  that  every  enbrt  should  be  made  to  improve  the  conditions  of  plantation 
management,  to  encourage  the  introduction  of  fiber-extracting  machinery,  and  to  dis- 
seminate as  widely  as  possible  whatever  information  is  available  relative  both  to  the 
cultivation  of  the  plant  and  to  the  extraction  and  treatment  of  the  fiber. 
Very  respectfully, 

H.  T.  Edwards,  Fiber  Expert. 

Prof.  F.  Lahson-Sosibnbh, 

Chief,  Bureau  of  Agricultvre. 


Maguey  and  sisal  are 
Agave.  There  has  been  some  confusion  ii 
times  applied  to  all  of  the  species  of  i^ve.  Strictly  speaking,  however,  the  maguey 
of  Mexico  and  Central  Amenca  is  the  pawtof  .dljniie  ammamn  which  produces  the  fiber 
known  as  ''pita,  "  while  sisal  is  the  ^oer  produced  by  the  plant  henequin,  Aqamrigida 
sisalana.  In  the  Philippine  Islands  both  the  plant  and  the  fiber  are  generally  known 
as  maguey  and  have  been  classified  as  belonging  to  Agave  americana.  It  is  probable, 
however,  that  the  greater  part  of  the  so-called  maguey  fiber  of  the  Philippines  is  pro- 
duced by  the  species  Agave  rigida  sisalana  and  ^oiild,  therefore,  more  properly  be 
termed  sisal.''  The  fiber  known  as  ixtle,  or  Tampico  fiber,  is  produced  by  Agave 
heteraeaniha. 

The  agaves  are  natives  ol  Central  America,  but  are  now  widely  distributed  through- 
out the  world.  They  arc  found  in  Mexico,  Central  America,  the  West  Indies, 
BOUthemEurope,  India,  and  other  countries.  The  plants  are  often  used  for  ornamental 
purposes,  the  juice  has  medicinal  properties  and  when  distilled  has  a  wide  use  as  an 
intoxicating  beverage  known  as  pulque  or  mescal,  the  pith  furnishes  a  good  substi- 
tute for  soap,  and  the  libers  have  a  great  variety  of  uses,  viz,  tor  cordage,  fishing 
lines,  nets,  l^nmocks,  saddle  blankets,  brushes,  laces,  and  both  fine  and  coarse  fabrics. 

HISTOBY   AND   DISTltlBOTlON   IN  THE    PHItlPPINE   ISLANDS. 

Maguey  was  first  introduced  into  the  Philippine  Islands  from  Mexico  or  Central 
America  by  the  Spaniards,  but  at  what  time,  or  by  whom,  we  are  unable  to  determine. 
The  plant  has  long  been  raised  in  these  islands,  but  it  is  only  in  very  recent  years, 
since  there  has  been  an  increased  demand  for  the  fiber,  that  its  cultivation  has  become 
an  im.portant  industry.  From  the  provinces  of  Ilocos  Norte,  Ilocos  Sur,  and  Union 
maguey  fiber  is  now  exported  in  considerable  quantities.  In  many  other  provinces  we 
find  the  maguey  plant  and  in  numerous  instances  the  fiber  is  extracted  for  local  u 
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The  production  of  abaca  has  been  aucb  an  important  industry  in  the  Lslaiida  and  its 
cultivation  has  received  ho  much  attention,  that  the  good  qualities  and  true  value  of 
maguey  have  been  to  some  extent  overlooked. 

In  thediflerent  provinces  we  note  a  variation  in  the  Epellirg  of  the  word  "maguey," 
also  several  diatinet  waya  of  extracting  the  fiber  and  a  number  of  different  usea  for  the 
same.  Although  thia  fiber  is  produced  in  commercial  quantities  in  but  a  few  provinces 
the  maguey  plant  ia  widely  aiatributed  throi^hout  the  ialands.  The  cultivation  and 
utilization  of  m^ey  have  been  reported  to  this  bureau  from  22  different  provinces,  aa 
followa:  Abra,  Albav,  Antique,  Bataan,  BataMaa,  BeMuet,  Bohol,  Bulacan,  Cama- 
rinea,  Capiz,  Ilocoa  iiorte,  llocos  Sur,  Iloilo,  Maabate,  Nueva  Ecija,  Nueva  Vizcaya, 
Pamparga,  Pangaainan,  Romblon,  Tayabas,  Union,  and  Zamlralea.  In  different 
localities  the  fiber  is  separated  by  different  methods  and  is  used  for  different  purposes, 
""  ia  shown  by  the  following  data. 


Abra. — MagUCT  grows  abundantly  in  the  Province  of  Abra  but  is  not  largely  utilized 
iwing  lo  the  difficulty  of  separating  the  fiber  without  the  uae  of  sea  water  for  retting. 
ExperimentB  have  been  made  in  sending  the  maguey  leaves  from  thia  province  to  Uie 


tide  waters  of  Ilocoa  Sur.  The  fiber  thua  produced  was  in  all  respocta  equal  to  that 
obtained  from  the  plants  grown  in  Ilocoa.     Maguey  alaii  haa  a  local  use  peculiar  to  thia 

Province.  The  leavea  are  split  lengthwise  into  a  number  of  parts.  These  parts  are 
ried  in  the  aun  for  two  or  three  hours  and  are  then  used  as  lashinga  for  tying  bajes  of 
tobacco.  This  material,  however,  ia  reported  to  be  lacking  in  strength  and  not  of 
great  value. 

Albay  (maguiand  Tnaguei). — Grown  in  small  quantities  for  local  use  only. 

Anligiie  {magui). — In  Antique  maguey  fiber  is  extracted  by  the  same  process  as  that 
uaed  for  pifia  (pineapple).  The  leaf  ia  placed  on  a  amooth  board  and  is  scraped  with 
a  piece  of  earthenware  which  removes  the  pulp.  The  fibera  are  then  taken  out  by 
hand,  washed,  and  dried.  This  method  produces  a  very  fine  quality  of  fiber  which  is 
used  in  the  manufacture  of  delicate  fabrics. 

Bataan. — Grown  in  amall  quantitiea  tor  local  uae  only. 

Ba(aiwa«.^Several  thouaand  plants  have  recently  been  sent  to  Batangas  from  llocos 
Sur.  Mf^uey  had  previously  Been  grown  in  this  province  only  in  amajl  quantities. 
Twomethodeoffiberextractionare  practiced  in  Batangas:  (1)  The  leaf  is  treated  by  the 
strippingproceas  employed  for  abaci;  (2)  theleaf  is  split  into  two  parts,  one  end  being 
fastened  to  a  stick  or  pole.  The  free  end  is  then  caught  between  a  piece  of  split 
bamboo,  which  ia  manipulated  with  bothhanda  of  the  operator  over  the  entire  length 
of  the  leaf  until  the  pulp  is  entirely  removed.  Both  of  Uiese  methods  3ie  more  labor- 
ioua  than  the  retting  proceaa,  but  they  produce  a  better  quality  of  fiber. 

Btngiiet. — Maguey  ia  grown  in  the  pueblo  of  Kapangan,  Benguet  Province.  It  haa 
only  a  local  uae. 

Bohol  {magay). — Found  principally  in  the  pueblos  of  Loon,  Panglao,  and  JJaribojoc. 
The  fiber  has  a  local  use  both  for  cordage  and  for  fabrics. 

Bidaam  (magite). — Grown  only  in  amall  quantities  for  local  uae. 

Camarines. — Grown  lai^ly  in  the  pueblo  of  Basao.    The  fiber  is  separated  by  the 

C*  -.a  process  and  is  used  in  making  fine  and  delicate  fabrics.     There  ia  a  great  deal  of 
d  in  Camarines  well  suited  to  maguey,  and  its  cultivation  might  well  become  an 
important  industry. 

Capiz, — Grown  in  amall  quantities  for  local  uae. 

Ilocog  JVorie.— Ilocoa  Sur  and  llocos  Norte  are  the  two  important  maguey-producing 
provinces  of  the  islands.  Nearly  all  of  the  fijier  which  is  exported  comes  from  these 
two  provinces.  Maguey  ia  found  in  all  parlfl  of  llocos.  In  the  pueblo  of  Batac  it  is 
estimated  that  one-fourth  of  the  population  (18,000)  is  engaged  in  raising  maguey.  In 
Paoay  it  i:  estimated  that  there  are  300  hectares  of  maguey,  producing  an  annual  out^ 
put  of  fiber  valued  at  $7,500.  There  are  several  important  plantations  in  the  pueblo  of 
Nagpartian  and  in  the  barrio  of  Davila.  Owing  to  the  method  of  planting  maguey  in 
small  and  widely  scatteredplota,  it  is  difficult  to  make  any  very  definite  estimate  of  the 
area  under  cultivation.  The  only  eatimate  received  by  thia  bureau  atatea  that  in  this 
o  fiOO  hectares  are  under  cultivation,  producing  an  annual  yield  of  about 


2,500  picula  of  fiber.  It  ia  the  general  custom  on  the  different  plantations  U 
rich  lowlands  for  rice  and  com,  reserving  for  maguey  sandy  knolls,  fence  comers,  and 
any  other  so-called  "waste  land,"  it  being  considered  that  the  only  requirement  for 
maguey  is  sufficient  room  in  which  to  grow.  There  has  been  a  great  increase  in  the 
area  devoted  to  maguey  during  the  past  few  years,  owing  to  the  higher  prices  paid  for 
the  fiber.  Maguey  fiber  is  used  locally  in  llocos  Norte,  both  for  cordage  and  for  fabrics, 
and  ia  exported  in  large  quantitiea. 

Ilocoa  Sw. — This  province  produces  by  far  the  largest  amount  of  maguey  fiber  of  any 

Province  in  the  ialands.     The  general  conditions  are  all  the  same  as  in  llocos  Norte, 
■anting  is  largely  done  on  waste  lands;  the  fiber  is  extracted  by  the  retting  procesa, 
and  ie  exported  to  Manila.  ^-»  ■ 
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Iloilo  (majtut).— ^rown  in  small  quantities  near  the  seacoaat.     Has  only  a,  local  use. 
Maabate  (magui). — Grown  in  small  quantities.     The  fiber  is  extracted  by  the  pifia 
method,  and  has  only  a  local  use. 

Nueva  Edja,  Nueva  Viscaya,  and  Pampanga. — Grown  in  small  quantities  for  local 

Pangimwm  (amaguey  or  pi(a).— A  small  amount  of  fiber  is  exported  from  this  prov- 
ince, and  it  has  a  limited  loeal  use  for  cordage  and  for  fabrics. 
Romblon  (pita).— Grows  near  the  seacoast  in  email  quantities. 
_  roj/aftos.— Grown  in  Email  quantities  and  used  for  fabrics.     Is  considered  equal  to 

Union. — Is  exported  in  small  quaatities  and  has  a.  considerable  local  use,  principally 
for  cordage.     The  fiber  is  extracted  by  the  water-retting  process. 

Zambales  (amajiwy).— Conditions  are  similar  to  those  of  Union.  Small  quantities  of 
the  fiber  ate  exported  and  water-retting  is  pKwticed. 

The  above  data  is  sufficient  to  show  that  while  maguey  is  Tiot,  at  the  present  time,  an 
important  crop  in  many  provinces,  it  is,  nevertheless,  widdy  known  and  distributed. 
This  fact  will  greatly  facilitate  its  more  general  introduction. 


The  maguey,  or  "century  plant,"  is  largely  used  in  the  United  States  for  ornamental 
purposes.  In  many  parts  of  the  Philippine  Islands  it  may  be  seen  growing  by  the  road- 
side, in  gardens,  ana  in  n^lected  fence  comers. 

The  plant  consists  of  a  short  heavy  stem,  which  bears  an  aloe-like  cluster,  or  rosette, 
of  from  20  to  40  thick  fleshy  leaves.  These  leaves  are  from  3  to  7  feet  long,  and  from  2  to 
4  inches  wide.  They  are  light  green  in  color,  are  covered  with  a  whitish  powdery  suh- 
stance,  bear  sharp  latere  teeth,  and  a  terminal  spine.  The  leaf  is  composed  of  pulpy 
material,  interspersed  with  vascular  bundles  which  furnish  the  fiber.  When  the  plant 
matures,  which  is  in  from  seven  to  fifteen  years,  a  central  stalk,  or  "pole,"  grows  to  a 
height  of  from  15  to  20  feet.  This  stalk  first  bears  flowers  and  afterwards  a  laige  number 
of  small  bulbs,  which,  when  mature,  fall  to  the  ground.    After  flowering  once  the  plant 

The  fiber  of  the  maguey,  belonging  to  the  class  known  as  structural  fibers,  is  pro- 
duced by  tlie  leaves.  It  is  obtained  oy  separating  the  pulpy  portion  of  the  leaf  from 
the  fine  filaments  or  fibro-vascular  btindles,  which  run  uirou^  this  pulp.  The  fiber, 
if  carefully  separated  and  dried,  isquitt  white  and  brilliant.  It  is  4  to  5  feet  long, 
isfineandeoft,  and  is  more  wavy  or  fluffy  than  Manilahemp.  Another  marked  quaUty 
is  its  elasticity,  which  ^ves  it  great  value  when  used  for  cordage  that  is  liable  to  he  sub- 
jected to  any  sudden  strain.  "Itsmain  faults  are  the  stiffness,  shortness,  and  thinness 
of  wall  of  the  individual  fibers,  and  a  liability  to  rot. "« 

Its  strength,  aa  compared  with  certain  otner  fibers,  is  shown  by  the  following  data: 
"In  a  trial  of  strength,  near  Calcutta,  the  tests  were  made  with  ropes  1  fathom  long 
and  3  inches  in  circumference,  with  the  following  results:  The  agave  or  pita  broke  in 
a  strain  of  2,5191  pounds;  coir,  2,175  pounds;  jute,  2,456i  pounds;  and  sunn  hemp, 
2,269i  pounds.  In  an  experiment  with  Russian  hemp  and  pita,  the  first-named  broke 
with  160  pounds  weight,  and  the  latter  with  270  pounds. "d  These  tests  are  sufficient 
to  show  that  in  the  important  quality  of  strength  ms^uey  compares  favorably  with 
other  well-known  commercial  fibers. 

Almost  any  tropical  or  subtropical  climate  appears  to  be  favorable  for  the  growth  of 
maguey.  Owing  to  its  thick,  fleshy  leaves  it  will  not  sufferduringa  prolonged  drought, 
whue  it  also  flourishes  in  the  humid  climate  and  during  the  rainy  season  of  the  Philip- 
pines. It  is  stated  that  in  a  humid  climate  a  longer  and  more  elastic  fiber  is  obtained. 
The  only  injury  which  the  ylant  suffers  in  the  Philippine  Islands,  from  climatic  con- 
ditions, is  from  the  heavy  wmds,  which  sometimes  tear  and  lacerate  the  leaves. 


The  most  important  feature  of  a  soil  suitable  for  maguey  is  that  it  shall  be  well 
drained.  The  plant  is  very  sensitive  to  water  at  the  roots  and  without  good  draint^e 
will  make  but  a  poor  growth  or  will  die  outright.  Maguey  will  grow  wSl  either  on  a 
heavy  or  a  light  soil  and  under  very  adverse  conditions,  but  the  impression  that  it 
will  do  well  in  any  eoU  is  a  mistaken  one.  Plantings  are  sometimes  made  close  to  the 
seashore  in  dry  sand.  Under  these  conditions  even  this  hardy  plant  can  not  be 
expected  to  thrive.     Undulating  land  or  hilly  slopes  are  the  most  suitable  locations. 


oSpon.  liDodge. 
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as  in  Buch  places  there  is  usually  excellent  drainage.  On  the  plantations  in  the  Ilocoa 
Provinces,  the  lowlandB  are  used  £or  rice  and  corn,  the  small  hills,  together  with  any 
sandy  or  stony  pieces  of  ground,  being  reserved  for  m^uey.  The  planters  in  these 
a  will  always  state  that  "Only  cheap  land  should  be  devoted  to  maguey." 


While  this  may  he  true  with  the  nresent  slow  and  expensive  method  of  fiber  extrac- 
tion, with  the  introduction  ot  noer-extracting  machinery  it  is  very  probable  that  - 
much  of  the  land  now  used  for  other  crops,  which  are  considered  of  greater  vahie, 
might  well  be  planted  to  maguey.  This  plant  will  grow  and  yield  a  certain  amount 
ot  fiber  upon  almost  any  sofl  and  with  no  care;  under  more  favorable  conditions, 
however,  the  yield  of  flher  may  he  greatly  increased. 


The  practical  question  which  faces  any  prospective  planter  of  maguey  is,  "Where, 
and  under  what  conditions,  can  a  maguey  plantation  be  established  in  the  Philippine 
Islands?  "  Suitable  climatic  and  soil  conditions  can  be  found  in  almost  any  province 
in  the  islands.  If  the  fiber  is  to  be  extracted  by  water-retting;,  the  location  must  be 
near  the  mouth  of  some  river  where  the  tide  water  can  be  utilized.  Thb  method  can 
not  be  recommended.  Il|  is  slow  and  expensive,  and  requires  the  use  of  a  great  amount 
of  Jabor.  If  fiber-extracting  machines  are  to  he  used,  the  location  can  be  made  at  any 
point  where  there  is  a  sufficient  amount  of  ^well-dramed  land,  heavy  clays  and  very 
light  sands  being  avoided  if  possible.  Due  consideration  should  also  be  given  to  the 
mcilities  for  transportation,  tne  amount  of  available  labor,  and  a  good  water  supply  at 
some  central  point. 

The  general  methods  of  plantation  manaaement,  as  described  in  the  bulletin  entitled 
"The  cultivation  of  sisal  in  Hawaii,"  may  oeadvantageousty  followed  in  these  islands. 
Owing  to  the  difficulties  and  slowness  of  transportation,  the  first  step  to  take,  after  hav- 
ing secured  the  land  for  the  plantation,  should  be  to  order  the  BUckers  for  planting 
These  can  usually  be  bouj;ht  m  sufficient  quantities  from  the  maguey  planltTs  either 
of  Iloeos  Norte  or  Ilocos  Sur,  and  cost  from  $3  to  $6,  local  currency,  per  1,000      The 

Elantation  should  then  be  mapped  out,  the  land  cleared,  and  the  sites  selected  for 
uildings  and  a  nursery. 


"pole."  Either  these  suckers  o 
bulbs  may  be  used  for  the  new  plantation.  If  it  is  possible  to  secure  well-developed 
suckers,  these  mav  be  planted  at  once  in  the  field.  When  bulbs  or  pole  plants  are 
used,  they  should  be  first  set  in  the  nursery  in  rows  1  foot  apart  and  6  inches  in  the  row. 
In  about  a  year  these  nursery  plants  will  "be  ready  for  transplanting. 

The  system  of  [planting  followed  in  the  Philippines  differs  materially  from  that  of 
Mexico  and  Hawaii.  In  the  latter  countries  the  plants  are  set  from  6  to  8  feet  apart, 
while  in  these  islands  they  are  usually  given  but  3  or  4  feet.  The  reason  for  this  close 
planting  is  said  to  be  that  if  given  a  greater  distance  the  plants  will  be  torn  and  lacer- 
ated during  the  heavy  "baguios"  or  windstorms.  This  matter  is  one  to  be  largely 
determined  by  local  conditions,  the  nature  of  the  soil,  the  climate,  and  the  frequency 
of  heavy  winds.  In  a  locality  subject  to  typhoons,  close  planting  may  be  necessary; 
otherwise  the  nnmber  of  plants  should  not  exceed  800  to  1,000  to  the  acre.  The  time 
for  planting  is  during  the  rainy  season,  from  June  to  November. 


In  the  nursery  the  plants  should  be  kept  well  cultivated.  In  the  field  no  cultivation 
is  neceeeary  except  to  keep  down  the  grass  and  weeds.  Owing  to  the  sharp  teeih  and 
spines  which  are  borne  on  the  Ifeavea,  the  use  of  animals  for  cultivating  soon  becomes 
impossible.  When  the  plants  are  fully  developed,  even  hand  cultivation  becomes 
impracticable.  Great  care  should  be  talcen  when  doing  any  cultivating  not  to  injure 
the  leaves,  as  such  injury  will  lower  the  quality  of  the  fiber. 


The  hardiness  of  the  maguey  plant  with  r^ard  to  soil  and  climatic  conditions  seems 
to  be  equally  true  as  reg^s  insect  enemies  and  fungous  diseases.  The  sisal  of  the 
Bahamas  was  at  one  time  attacked  by  fungus  on  the  leaves,  and  a  mealy  bug  has  been 
reported  as  having  done  some  dam^:e.  In  these  islands,  however,  the  plant  does  not 
appear  to  be  troubled  either  by  insects  or  diseases.  It  is  stated  that  the  only  enemy 
of  the  maguey,  in  the  Philippine  Islands,  is  the  typhoon. 
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The  flret  crop  of  leaves  can  be  cut  in  about  three  years  from  the  time  of  planting. 
It  is  customary  lo  harvest  once  a  year  during  the  dry  season,  from  January  to  May. 
Each  plant  should  then  bear  from  15  to  20  leaves.  The  fiber-extraction  process  should 
commence  within  twenty-four  hours  after  cutting,  as  otherwise  the  fiber  will  be 
stained  at  the  end.  There  are  several  different  methods  usod  in  the  Philippine  Islands 
for  the  extraction  of  the  fiber. 

1.  The  abac4  stripping  process. 

2.  The  eplit-bamboo  stripping  process, 

3.  The  pifia  scraping  process. 

4.  The  maceration  ana  retting  process. 

The  methodB  of  extracting,  by  which  the  fiber  is  separated  from  the  pulp  without  the 
use  of  water  for  retting,  give  a  product  of  very  superior  quijity.  These  methods, 
however,  are  slow  and  laborious  and  are  not  in  any  genera]  use. 

The  retting  process  has  for  its  object  the  dissolution  of  the  gummy,  resinous  substance 
which  envelops  the  filaments.  This  substance,  being  very  adhesive,  prevents  the 
free  separation  of  the  fibers.  If  the  leaf  is  not  sufficiently  retted,  the  fibeiB  will  still 
adhere  to  each  other;  if  the  process  is  carried  too  far,  the  product  is  seriously  injured 
or  rendered  utterly  worthless. 

Two  distinct  methods  of  retting  are  in  use.  In  the  former  the  leaves  are  cut,  crushed, 
or  beaten,  gathered  in  bundles,  and  allowed  to  ferment.  When  fermentation  has 
ceased,  the  oundles  are  placed  in  water  until  the  pulpy  material  has  further  deterio- 
rated. If  this  process  is  properly  carried  out,  the  leaves  may  be  removed  from  the 
water  after  two  days  of  retting.  By  this  process  one-third  or  more  of  the  product  is 
converted  info  tow.  By  the  latter  method  after  the  leaves  are  cut  and  the  thorns 
removed,  they  ate  split  into  four  or  five  pieces  and  made  into  bundles,  these  bundles 
being  immediately  placed  in  water  tor  retting.  It  is  advisable  to  have  the  bundles 
small  and  of  uniform  size.  The  coarser  leaves  should  be  separated  from  the  more 
tender  ones|  as  Ihelatterferment  more  quickly. 

A  great  d^  depends  upon  the  nature  of  the  water  used  for  retting.  This  may  be 
stagnant  or  running,  fresh  or  salt,  warm  or  cool.    A  high  temperature  and  saline  piop- 


rapidity  of  the  process.    Sfc^ant  water  has  the  advantage 
e  disadvantstf""        "  "'"  ' "  "  '-"'     """  — ^"  '' '     "" 


being  warmer  and  the  disadvantage  oi  easily  becoming  foul.    Salt  water  is  preferable 
to  fresh.     The  tide  waters  of  the  rivers  are  moat  generally  used . 

For  the  retting  process  the  bundles  of  leaves  are  placed  one  upon  another  in  the 
water.  They  shovfld  be  turned  every  three  or  four  days,  as  those  on  the  bottom  will 
ferment  more  rapidly.  Even  when  the  greatest  care  is  used,  by  the  time  the  coarser 
part  of  the  leaf  is  r^dy  to  be  removed  the  finer  part  is  overretted  and  more  or  less 
weakened.  This  difficulty  may  be  overcome  by  setting  upright  sticks  in  the  water, 
fastening  the  bundles  to  them,  and  first  retting  for  three  or  four  days  only  the  coarse 

Sirt  of  tte  leaf.    This  method  is  more  expensive,  but  will  produce  a  better  product, 
tter  the  seventh  day  the  leaves  should  he  inspected  daily.     They  may  be  removed 
in  from  seven  to  fourteen  days,  dependii^  upon  the  condition  of  the  water. 


When  the  retting  process  is  complete,  the  fiber  should  be  removed  from  the  water 
and  dried  in  the  sun.  This  drying  will  ordinarily  take  from  two  to  three  days.  Care 
should  be  t^ken  that  the  fiber  he  not  exposed  to  rain  or  heavy  dews  during  the  process 
of  drying,  as  these  elements  will  injure  its  appearance  and  quality.  Aftet  beii^  thor- 
oughly dried,  a  shaking  and  brushing  b  necessary  in  order  to  remove  whatever  extra- 
neous matter  may  still  adhere  to  the  fiber.  The  finished  product  is  now  ready  for  the 
baling  press.  During  whatever  handling  is  necessary,  and  in  the  process  of  baling, 
great  care  should  be  taken  that  the  fiber  oe  kept  perfectly  dry  and  that  the  different 
strands  and  hanks  do  not  become  tangled  or  dirty. 


Owing  to  the  fact  that  this  bureau  has  not,  as  yet,  done  any  experimental  work  with 
maguey,  the  only  available  figures  as  to  the  yield  of  fiber  per  leaf,  per  plant,  and  per 
acre  are  those  furnished  by  our  correspondence.  Unfortunately,  these  figures  show  a 
remarkable  variation,  so  that  only  a  general  estimate  can  be  made.  In  llocos  Sur  the 
yield  of  fiber  is  estimated  at  1  picul  of  137i  pounds  tor  every  6,000  leaves.  Plantings 
made  4  by  4  feet  would  give,  approximately,  2,700  plants  to  the  acre.  With  an  average 
yield  of  15  leaves  to  the  plant  we  would  have  a  total  yearly  yield  of  40,500  leaves, 
producing  6i  piculs  or  928  pounds  of  fiber  per  acre.    The  estimated  yield  of  the  fiber 
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in  this  province  Ja  4  per  cent  of  the  weight  of  the  leaves.  This  is  the  aame  as  the  sisal 
of  Yucatan  and  somewhat  higher  than  that  of  Hawaii.  The  total  amount  of  m^uey 
fiber  exported  from  the  Philippine  Islands  for  the  year  l&Ol  was  875  tone.  For  the 
first  six  months  of  the  year  1902,  867  tons  were  exported,  indicating  a  considerable 
*n  the  annual  production. 


The  current  prices  paid  by  commercial  houses  in  Manila  for  maguey  fiber  are  as 
follows:  For  the  first  grade,  $15,  local  correacj;^,  per  picul;  tor  the  second  grade,  $13 
per  picul;  forthethird  grade,  $9  per  picul.  It  is  stated  by  fiber  growers  that  the  aver- 
age rekitive  amount  of  the  different  grades  obtained  from  a  given  amount  of  fiber  is 
for  1,000  pounds  of  fiber:  First  grade,  920  pounds;  second  grade,  50  pounds;  third 
grade,  30  pounds. 

The  fiber  is  produced  both  for  local  use  and  for  export.  In  the  Visayas,  maguey 
is  extracted  by  the  same  method  aa  that  used  for  pina.  By  this  process  a  very  fine 
and  soft  fiber  is  secured,  which  is  suitable  for  use  m  making  delicate  handkerchiefs, 
laces,  and  cloth.  When  used  for  these  purposes,  the  young  and  tender  leaves  should 
be  selected,  as  these  yield  a  finer  quality  of  fiber.  In  noruiem  Luzon,  where  extrac- 
tion is  by  water-retting,  the  fiber  is  coarser  and  is  more  suitable  for  corda^. 

Maguey  fiber  has  a  variety  of  uses  in  nearly  all  civilized  countries  of  the  world. 
In  the  United  States  it  is  used  principally  tor  binder  twine,  also  for  ships'  ropes  and 
cables,  and  for  small  cordage;  in  Mexico  and  South  America  for  lines,  nets,  hammocks, 
and  aaddleclotha;  in  European  countries  for  various  classes  of  cordage. 


The  essential  principle  of  the  fiber-extracting  machine  is  that  the  pulpy  materia] 
of  the  leaf  is  scraped  from  the  fiber  without  any  preliminary  maceration  or  fermenta- 
tion, thus  saving  all  of  tlie  expense  and  labor  of  the  slow  retting  process.  The  use  of 
fiber-extracting  machines  is  a  question  which  has  received  much  attention  and  is  a 
matter  of  general  interest  in  the  Philippine  Islands.  In  the  caae  of  abaca  no  machine 
has  yet  been  introduced  which  has  met  with  any  considerable  degree  of  succeaa. 
With  maguey,  however,  aeveral  different  machines  are  in  general  use  in  Mexico  and 
the  West  Indies,  Descriptiona  of  the  siraple  "raspador"  and  of  the  machine  used 
at  Sisal  are  given  in  the  bulletin  entitled  "The  cultivation  of  sisal  in  Hawaii."  There 
is  no  reason  why  such  machinery  should  not  be  used  in  the  Philippine  Islands.    The 

Juantity  of  fiber  produced  is  amply  sufficient  to  justify  ita  introauction.  With  suit- 
ble  climatic  and  aoil  conditiona,  it  only  requires  machinery  to  make  the  production 
of  maguey  an  important  induatry  in  these  islands.  Without  such  machinery,  how- 
ever, Siia  induatry  can  never  become  a  very  profitable  one.  The  competition  between 
different  fibera  is  now  such  that  only  those  possessing  the  moat  desirable  qualities  and 
which  are  produced  at  a  minimum  cost  can  be  expected  to  hold  their  place  in  the 
'lal  world. 


The  general  aspects  of  the  moauey  industry,  aa  it  now  exists  in  the  Philippine 
Islands,  have  alr^y  been  considered.  The  plant  is  widely  distributed  through  the 
islands.  The  fiber  is  extracted  in  a  small  way  in  many  provinces  and  in  considerable 
quantities  in  northern  Luzon. 

Maguey  fiber  has  a  recognized  place  as  one  of  the  leading  commercial  fibera  of  the 
world!  Its  production  on  a  lai^e  scale  is  a  profitable  industn'  in  Mexico  and  Central 
America,  where  the  conditions  are  in  no  wav  more  favorable  than  they  are  here  in 
the  Philippines.  With  the  same  buaineaslike  management  of  plantations  and  the 
use  of  fiber-extracting  machinery  the  industry  is  one  which  should  yield  reasonable 
profits  and  which  is  worthy  of  being  widely  extended  in  these  islands.  The  maguey 
plantation,  either  in  this  or  in  any  other  country,  can  never  be  looked  upon  as  the 
proverbial  "gold  mine."  It  is,  however,  a  safe  and  profitable  induatry,  and  where 
abaca  will  die  for  want  of  water  and  cotton  ia  deatroyed  by  insect  enemies  maguey 
o  flourish  and  yield  good  returns. 
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d  S.  Lyon,  1904. 


Department  of  the 
Bureau  of 
Manila.  P.  I.,  October  1,  1904. 
Sir;  At  least  three  speciee  o£  the  jute  plant  are  recorded  as  oceiiiring  spontaneously 
in  the  Philippines,  but  outside  of  limited  experimental  plantings  made  by  this  bureau 
its  culture  for  commercial  purposes  has  never  been  undertaken. 

Believing  that  the  physical  conditions  over  much  of  the  Philippines  meet  the  cul- 
tund  requirements  of  this  plant,  and  that  the  manipulation  of  its  product  is  one  that 
will  peculiarly  commend  itself  to  the  native  farmer,  I  have  prepared  the  following 
synopsis  of  the  industry  as  practiced  in  India,  and  explained  tne  Deneiits  that  would 
inure  from  the  cultivation  of  the  better  Indian  varieties  in  these  islands. 
Very  respectfully, 

Wm.  S,  Lyon, 
In  charge  IHvinon  of  Plant  Industry. 
The  Chief  op  the  Bureau  of  Aoeiculture, 

Manila. 


SIGNIFICANCE. 

Calcutta  flax,"  as  it  if 
icted  to  British  India, 
3  there  second  only  to  rice,  the  most  iroportant  single  agricultural  product  of 
the  British  Indian  Empire." 

lis  cultivation  is  sparingly  carried  on  in  China,  Japan,  and  Tonquin,  and  has  been 
attempted  in  the  southern  United  States,  but  in  this  latter  country  up  to  this  time 
with  a  lai^r  measure  of  failure  than  success. 

Cotton  excepted,  jute,  quantity  and  value  of  the  raw  product  considered,  is  the 
moat  important  vegetable  fiber  known.  "The  estimated  annual  product  of  British 
India  alone  is  more  than  15,000,000  metric  quintals.  The  annual  value  of  its  exports 
of  raw  fiber  have  amounted  in  recent  years  to  £10,575,477  sterling.  In  addition  to 
this  Calcutta  exports  annually  more  than  100,000,000  sacks,  which  does  not  include 
the  vast  number  consumed  locally.  The  export  value  of  these  sacks  is  not  given, 
but  it  is  probably  not  leas  than  £1,400,000,  or  enough  to  swell  the  total  of  the  industry 
to  about  £12,000,000  sterling,  or  about  threefold  the  value  of  the  great  Philippine 
hemp  industry.'" 

a  Many  of  the  statistics  in  this  paper  are  drawn  from  a  memoir  upon  this  topic  from 
the  capable  pen  of  M.  E.  de  Wildeman  and  published  in  the  Bulletin  of  the  Soci*t6 
d'Etudes  Coloniales  for  October,  1903. 

6  The  figures  here  given  are  probably  a  low  estimate.  According  to  the  Textile 
World  (January,  J904)  the  probable  annual  output  of  British  India  is  6,773,333 
bales,  the  gross  value  of  which  would  not  be  less  than  £13,500,000  sterling. 
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The  jute  plant  supplies  the  fiber  which,  when  wo 

grains,  the  coffee,  and  the  au^r  crop  of  two  hemisphen.-.     ^., 

tecting  cover  for  the  millions  of  bales  of  cotton  and  wool  grown  tliroughout  the  world. 
Themost  extensive  manufacture  of  bags  and  bagging  ia  probably  carried  on  in  Dundee, 
,  Scotland,  but  vast  quantities  are  manufactured  in  Ei^land  and  the  United  Statoa. 
Notwithstanding  enormouB  manufacture  in  the  latter-named  country,  it  is  still  under 
the  neceaaity  of  importing  millions  of  Backs  from  India  annually. 

Amoi«  manufacturing  countriea  India  is  now  well  in  the  leail,  reporting  In  the  year 
1902  no  lees  than  fifty  jute  mills,  ^ving  employment  to  114.000  operatives. 


In  the  aggregate,  the  conaumption  of   jute   in  leeser  manufactures  a 
formidable  tfltal.     It  ia  moat  largely  used  in— 

(1)  The  maliiiig  of  niga  and  carpets. 

(2)  In  the  manufacture  of  cheap  pluahea  and  velvets, 

(3)  In  the  manufacture  of  twines  and  cordage. 

(4)  Aa  an  adulterant  (when  bleached)  in  cotton  fabrica. 

(5)  As  an  excellent  stock  for  the  manufacture  of  the  so-called  "finest  linen  paper." 

(6)  When  bleached  and  carbolized  it  often  replaces  cotton  for  surgical  uses. 


In  addition  to  the  foregoint, j ,., 

highly  appreciated  when  cooSed  as  "greens,"  and  from  ita  abundant  se 
ity  of  oil  and  a  press  cake  valuable  as  cattle  food  are  frequently  taker 


Jute  ia  derived  from  two  specica  of  Corchorus,  indigenous  to  northern  India,  known 
respectively  as  CoTchcrrus  capavlaris,  and  C.  otitariue.  From  these  have  sprung  many 
varieties  whose  repute  and  value  ate  determined  accordii^  to  the  purpose  for  which 
the  fiber  is  desired.  Of  eleven  kinds  in  common  cultivation  I  have  been  given  the 
names  and  charflcteristics  of  the  five  moat  widely  grown  and  held  in  most  esteem. 
They  are  as  follows: 

(1)  Deora  or  Dourah. — Grown  chiefly  about  Faredpur,  and  famous  for  its  strei^th 
and  utility  in  the  manufacture  of  twines. 

(2)  Desi. — A  dark-colored  fiber  of  long,  fine  ataple,  grown  mostly  in  the  Calcutta 
district  for  the  manufacture  of  ba^ine. 

(3)  Nwainganji. — Grown  mostly  about  Dacca.  Employed  in  fine  weaves  and 
valued  for  the  length  and  suppleness  of  its  fiber. 

(4)  Serajganji. — From  Pubna  and  Mymensingh;  is  esteemed  for  the  same  uses  as 
Ko.  3. 

(5)  Uttariya  or  Attariya. — This  has  the  longest,  atrongest,  whitest,  and  most  brilliant 
fiber  of  any,  and  has  been  recommended  as  the  variety  of  most  general  utility.  It  is 
grown  chiefly  in  Eungpore,  Bogra,  Mymensingh,  Kucn  Behar,  and  Julpaiguri. 

Both  of  the  Indian  species  of  Corchorus,  to  the  untrained  eye,  have  a  striking  resem- 
blance. Both  are  tall,  herbaceous,  sometimes  woody  annuals  from  1  to  5  meters  high, 
according  to  the  fertility  of  the  soil  in  which  they  grow.  Both  are  very  sparingly 
branched  and  have  smooth,  ovate-lanceolate,  toothed  leaves.  Both  have  simimr- 
appearing  small  yellow  flowers,  placed  singly  or  in  pairs  in  the  axils  of  the  leaves,  and 
these  flowers  are  succeeded  by  a  many-seeded,' beaked  capsule. 

Although  the  two  species  ate  productive  of  good  jute,  the  most  desirable  varieties 
seem  undoubtedly  to  have  been  derived  from  C.  capsularis,  and  it  therefore  becomes  a 
matter  of  serious  importance  to  the  planter  to  discriminate  between  the  two  species. 
While  there"  are  many  characteristics  that  enable  the  botanist  to  differentiate  them, 
there  ia  only  one  that  appeals  to  the  untrained.  This,  fortunately,  is  so  well  marked 
that  the  most  inexpert  may  detect  the  difference.  The  seed  capsule  of  C.  ohtoritiS  is 
perfectly  cylindrical,  while  that  of  C.  capsulars  is  not  only  globular  but  is  slightly 
flattened  on  the  summit. 

The  names  previously  given  are  largely  local,  but  in  all  parts  of  India,  or  at  least  in 
,the  Bengal  presidency  ftheseat  of  greatest  production),  the  difference  between  "jute" 
and  "Nalta  jute"  is  widely  rec<^niKed,  and  planters  writing  for  seed  and  desiring  to 
plant  C.  caoBuinns  diould  be  careful  to  specif y  that  they  want  "jute"  and  not  "Nalta 
jute,"  as  C.  ohtorius  is  called. 
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Strong,  moist,  bottom.  lands,  the  richer  tlie  better,  present  ideal  condiliona  for  jute 
growing.  As  drought,  soil  or  atmospheric,  is  prejudicial  to  success,  dry-season  plantiug 
and  gravelly  uplanda  arc  both,  of  course,  contraindicated.  Lowland  paddy  lands, 
such  as  abound  along  the  line  of  the  Dagupan  Railroad  or  upon  the  west  shore  of 
Lagunade  Bay,  are  unexceptional  for  this  purpose.  In  fact  the  occasional  rotation  of 
our  rice  fields  to  jute  would  be  beneficiaf  to  the  farmer  in  more  than  one  way.  In 
India thierotation  is  extensively  followed,  it  having  long  ago  been  ascertained  that 
cropping  of  jute  exterminated  those  weeds  whose  burden  makes  the  rice  planter's 
life  no  sinecure.  It  is  there  held  that  some  quality  in  the  jute  plant  is  inimical  to 
weed  growth,  but  the  probable  cause  is  the  smothering  out  of  weed  life,  owing  to  the 
rapid  growth  and  dense  shade  afforded  by  the  jute.  But  the  chief  advantages  it 
affords  lie  in  the  crop  rotation,  in  a  diversity  of  products,  and  in  utOizii^  the  lands 
during  the  wet  season  when  they  could  not  be  devoted  to  lowland  rice  without  the 
irrigation  that  the  jute  plant  does  not  demand. 

At  this  time  no  positive  assurance  can  be  ^ven  of  the  immunity  of  this  plant  from 
the  attacks  of  locusts,  but  it  can  be  said  that  when  locusts  swarmed  upon  the  trial 
grounds  of  this  bureau  the  jute  plants  growing  thereon  were  not  molest^.  Further, 
from  having  carefully  remarked  the  complete  exemption  from  the  attack  of  these  pests 
over  wide  areas  of  wild,  congeneric  plants,  we  have  fairly  tenable  grounds  for  believing 
that  the  whole  order  Tiliacea  (to  which  the  jutes  belong)  may  prove  unsusceptible  to 
their  ravages. 


Jute  seed  is  exceedingly  small,  and  any  successful  scheme  of  soil  prejaration  is  one 
that  looks  to  the  end  of  a  surface  seed  bed  reduced  to  a  fine  state  of  pulveriiation. 

Most  paddy  lands  (by  virtue  of  the  puddling  they  receive  in  rice  growing),  when 
plowed,  break  in  a  rough,  cloddy  condition.  Such  lands  can  be  worked  down  only  by 
repeated  disking  and  breaking  with  aclod  crusher  or  a  roller.  If  the  planter  has  not  at 
his  command  the  appliances  to  effect  this,  he  shoiild  turn  his  attention  from  paddy 
lands  to  any  substantial  free-working  bottom  land  that,  with  a  single  plowing  and  a  few 
applications  of  the  smoothing  harrow,  can  be  reduced  to  a  good  degree  of  comminution. 
Advantage  should  be  taken  of  the  first  rain  of  the  season  to  get  the  soil  rapidly  in  con- 
dition for  sowing.  Very  early  planting  is  one  of  the  features  upon  which  success 
hinges.  The  reason  that  makes  early  phinting  an  eesential  lies  in  the  fact  that  when 
the  jute  plant  is  small  it  is  sensitive  to  excess  of  moisture  at  the  root.  When,  however, 
it  has  attained  to  a  height  of  50  to  60  centimeters,  it  will  endure  a  measureable  inunda- 
tion without  detriment.  Our  rain  monsoons,  in  this  as  in  most  tropical  countries,  are 
cumulative,  reaching  their  maximum  about  mid  season,  and  then  as  gradually  declin- 
ing. Early  planting,  therefore,  admits  of  the  crop  reaching  such  a  state  of  growth  as 
will  safely  tide  them  over  the  normal  period  of  prolonged  rainfall. 

Jute  is  not  an  aquatic,  and  if  planted  in  paddies  the  flush  gates  should  be  broken 
down  to  permit  of  the  free  escape  of  excess  rain  water. 


Sowing  in  India  is  generally  done  broadcast,  the  seed  being  mixed  with  an  equal 
quantity  of  dry  sand  and  scattered  at  the  rate  of  5  to  10  kilos  per  hectare.  This  wide 
range  in  seed  sown  is  premeditated  and  the  sowing  is  5  pounds  or  10  kilos,  precisely  as 
it  is  desired  to  produce  a  fine  or  a  coarse  staple.  There  is  a  specific  market  for  each, 
and  growers  cater  to  these  demands.  After  sowing,  the  land  is  lightly  harrowed  and 
rolled.  It  the  planter  lacks  facilitiesfor  rolling  his  land,  then  the  use  of  the  drill  is  to 
be  recommended.  By  drill  sowing  in  rows  15  centimetersapart  the  writer  Secured  an 
excellent  "stand  "  of  jute  in  1903  during  a  season  of  unparalleled  drought  and  when 
broadcast  sowing  could  not  have  resulted  other  than  disastrously. 

H  perfect  soil  preparation  has  been  given,  the  seed  will  sprout  in  three  days  and 
take,  to  the  exclusion  of  weeds,  immediate  possession  of  the  land,  thus  obviating  other 
cultural  requirements  until  the  time  of  harvest  arrives. 


Jute  should  come  into  flower  about  four  months  alter  planting,  and  it  is  at  this  stage 
that  the  stems  furnish  fiber  oi  the  finest  and  high  est- priced  quality.  Left  until  the 
seed  has  lully  matured  the  yield  is  considerably  increased,  but  at  a  sacrifice  of  value. 
On  large  estates  it  is  not  always  practicable  to  handle  a  big  crop  in  flower.    In  that  case 
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the  fiber  from  the  flowering  sterna  ia  kept  carefuUy  separated  from  that  which  has  fully 
matured.  Cutting  is  done  with  a  sickle  or  a  stout  scythe,  but  demonstrations  in  India 
ha,ve  shown  that  the  trop  can  be  cut  with  a  mowing  machine  with  a  consequent  vast 
savii^  of  labor. 

The  cutting  la  made  at  about  10  centimeters  from  the  ground,  the  stems  sorted 
roughly  into  loose  heaps  of  60  or  60  of  approximate  lengths.  These  are  left 
exposed  on  the  ground  until  the  leaves  begin  to  freely  drop,  and  are  then  carried  to 
the  water  side  for  rotting  Retting  is  effected  in  stagnant  or  running  water  by  placing 
the  bundles,  butts  outward,  into  the  water  and  weighting  them  down  with  loaded 
planks. 

A  quicker  fermentation  and  quicker  returns  of  the  finished  products  is  obtained  in 
stagnant  water,  but  a  more  brilliant  and  higher-priced  fiber  is  obtained  when  retted  in 
flowing  water. 

The  temperature  of  the  water  and  the  physical  condition  of  the  stems  are  important 
factors  in  the  time  of  the  operation,  flowering  stems  in  warm,  shallow  waters  fermenting 
in  one-half  or  one-third  thetimerequiredby  indurated  stems  in  a  cooler  medium. 

When  the  pulp  "slips"  freely,  the  proceesof  fermentation  has  sufiiciently  advanced, 
and  the  operation  of  decortication  is  then  easily  effected  by  a  workman  entering  the 
wat«r,  gathering  a  bundle  of  the  stems,  and  beating  them  a  few  times  upon  the  surface 
of  the  water.  The  solvents  easily  separate  and  leave  in  his  hand  a  bundle  of  the 
pure  fiber. 

The  remaining  steps  consist  now  in  washing  the  fiber  in  clean  water,  exposii^  to  the 
sun  until  dry,  and  in  packing  in  bales  of  5  maunds  (about  180  kilos).  The  article  is 
then  ready  for  market. 

The  productive  range  per  unit  of  area  in  India  (influenced  as  that  country  is  by 
seasons  of  capricious  rainfall)  is  very  wide,  sometimes  falling  as  low  as  600  kilos,  and 
yet  having  recorded  maximums  as  great  as  6,000  kilos  per  hectare.  These  figures, 
based  upon  present  Dundee  prices  of  £12  per  English  ton,  show  a  value  range  varying 
from  jE9  to  £90  per  hectare. 

From  the  Bengal  presidency  it  is  stated  that  average  production  over  large  exten- 
sions is  about  lOi  maunds  per  acre.  This,  reduced  lj>  conventional  terms,  would  be 
almost  exactly  1  metric  ton  per  hectare.  As  the  metric  ton  is  only  36  pounds  less  than 
the  English  standard  we  accept  the  latter  and  its  value,  or  £12  per  hectare,  as  afair  and 
conservative  average  of  value. 

It  is  generally  conceded  that  few  cultivated  crops  exert  a  more  impoveriahing  soil 
influence  than  jute.  Hence,  it  is  the  almost  invariable  practice  in  India  to  regularly 
manure  the  land  on  which  it  is  grown  as  a  continuing  crop.  Failing  manure,  it  is 
rarely  grown  except  as  an  occasional  rotation  with  rice.  When  manurM,  it  ia  followed 
the  same  year  with  rice,  and  the  better  crops  of  both  rice  and  jute  obtained  liberally 
compensate  for  the  manurial  outlay  and  maintain  as  well  the  productivity  of  the  land. 
There  a  large  dependence  is  placed  on  yard  and  stable  manures.  As  like  conditions  do 
not  generally  obtain  in  the  Philippines,  recourse  would  have  to  he  had  to  imported 
commercial  manures  and  an  occasional  injection  into  the  rotation  of  "Kibal,"  "Mani," 
or  "Mungo." 

The  labor  of  retting  and  manipulating  the  fiber  is  adapted  to  the  work  of  women  and 
children,  and  the  art  is  most  easily  acquired.  The  French  Government  ia  making 
strenuous  efforts  to  get  the  industry  upon  a  stable  footing  in  Anam,  and  M.  Haute- 
feuille,  of  Hanoi,  in  a  recent  communication ,a  declares  that  he  saw  50  workers— men, 
women,  and  children— sufficiently  instructed  in  one  hour  to  become  fairly  expert  in 
the  manipulation  of  the  fiber. 

A  further  ;onsideration  that  strongly  commends  its  cultivation  to  this  countiy  is 
found  in  the  general  familiarity  of  much  of  the  native  population  with  the  detail  of 
weaving  textile  fabrics.  There  is  overproduction  to-day  in  many  of  the  finer  products 
erf  the  native  looms,  a  condition  of  affairs  quite  impossible  to  conceive  of  were  their 
efforts  and  talents  directed  to  the  weaving  of  jute  fabrics. 

Imports  of  raw  and  finished  products  of  jute  into  the  United  States  during  1901  were 
$5,172,942,  and  in  1902  increased  to  $5,266,407 .(>  It  is  certainly  worthy  of  effort  to 
attempt  to  divert  a  portion  of  this  considerable  commerce  to  these  islandp. 

(0,  December,  1903,  page  369. 
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ABACA  (MANILA  HEHP). 
By  H.  T.  Edwards,  1904. 


Sir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for  publication  as  a 
farmers'  bulletin,  the  manuscript  of  a  paper  entitled' "Abaci  (Manila  Hemp)." 

The  production  of  abaci  has  been  for  more  than  half  a  century  the  most  important 
industry  of  the  Philippine  lalanda.  The  exports  of  abaci  for  the  year  1903  were  more 
than  2,000,000  piculs,  valued  at  121,701,575,  which  represents  66  per  cent  of  the  total 
exports  from  the  islands.  The  present  condition  and  future  prospects  of  the  industry 
are  very  encoun^ing.  Many  new  plantations  are  being  developed,  and  the  exports  of 
fiber  show  a  large  increase  in  production  each  year. 

Favored  by  every  condition  of  soil  and  climate,  and  meeting  but  little  outside  com- 
petition, it  is  not  surprising  that  this  industry  has  attained  its  present  position,  even 
with  primitive  methods  of  culture.  The  time  has  come,  however,  when  the  old  system 
of  "bolo''  cultivation  should  be  supplanted  by  more  modern  methods,  and  when  the 
ftber-extracting  machine  should  tate  the  place  of  the  antiquated  "panguijan."  With 
the  increasing  use  of  sisal  and  other  cordage  fibers,  it  is  of  imperative  necessity  that 
more  attention  be  given  to  the  production  of  a  superior  quality  of  abaci. 

This  paper  is  a  brief  statement  of  the  more  essential  details  of  the  abaci  industry. 
Its  purpose  is  to  suesiest  to  the  veteran  "hacendero"  certain  lines  of  improvement 
which  are  demanded  ny  present  conditions,  and  to  offer  the  prospective  abaci  planter 
the  elementary  information  required  in  establishing  a  new  plantation. 
Very  respectfully, 

H.  T.  Edwaros,  Fiber  Expert. 

Prof.  W.  C.  Welborn, 

Acting  Chief,  Bureau  of  Agrieultwe. 


INTKOnUCTION . 

The  fiber  produced  by  the  plant  Mum  textdis  is  known  throughout  the  civiliKed 
world  as  hemp,  manila,  or  manila  hemp.  This  name  "hemp  is  misleading  as, 
properly  speaking,  hemp  is  the  fiber  produced  by  the  plant  Canttabii  mtiva.  The 
two  fibers  are  quite  different,  manila  hemp  being  a  structural  fiber  obtained  from 
the  leaf  sheath,  while  true  hemp  is  a  bast  fiber  extracted  from  the  inner  bark  of  the 
stem.  The  name  "abaci"  is  used  in  all  parts  of  the  Philippine  Arehipelago_to  desig- 
nate both  the  plant,  Mii»a  tectilii,  and  the  fiber,  manila  hemp. 

AbacS  enjoys  the  unique  distinction  of  being  strictly  a  Philippine  product.  The 
plant  has  been  introduced  into  India,  Borneo,  Uie  West  Indies,  and  other  parts  of  the 
world,  but  only  in  the  Philippine  Islands  has  the  fiber  ever  been  succeesfully  prp- 
duced  as  an  article  of  commerce.  This  fact  has  undoubtedly  been  of  great  advantaae 
to  the  Philippine  planter.  The  lack  of  competition,  however,  has  resulted  in  the 
continuance  of  obsolete  methods  of  cultivation  and  fiber  extraction,  better  suited  to 
the  eighteenth  than  to  the  twentieth  century. 

n  file  in  the  War 

e  1.  A  field  of  abaci  at  the  San  Ramon  government  farm.  Plate  2.  The  fruit  of 
abaci.  Plate  3.  Stripping  abaci  (first  process).  Plate  4.  Stripping  abaci  (second 
process).  Plate5.  Diymgabacifiber,  SorsogonProvince,  Luzon.  PlateS.  Tinampipi 
■'    *  "       wid  coarse  abaci  cloth. 
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The  opportunities  for  increasing  the  production  of  abacd  in  the  Philippines  ate 
almost  unlimited.  Enormous  areas  of  good  abaci  land  are  ae  yet  untouched,  while 
the  greater  part  of  the  land  already  under  cultivation  might  yield  a  greatly  Lncreaaed 
product  if  more  careful  attention  were  given  to  the  various  details  of  cultivation. 
The  introduction  of  irrigation  will  mate  posBlble  the  planting  of  abac^  in  many  dis- 
tricts where  it  is  now  unknown.  The  perfection  of  a  machine  for  the  extraction  of 
the  fiber  will  increase  the  entire  output  by  nearly  one-third,  as  this  amount  is  now 
lost  by  the  wasteful  hand-stripping  process. 

In  each  successive  step,  from  the  first  selection  of  the  land  to  the  final  treatment  of 
the  fiber,  the  progressive  planter  should  have  as  his  ultimate  object  the  production 
on  a  given  area  ofa  maximum  quantity  of  superior  fiber  at  a  minimum  cost.  With 
the  industry  established  and  conducted  on  tikis  basis,  abacd  will  continue  to''hDld 
its  place  as  the  first  product  of  the  islands. 


The  first  authentic  account  of  the  use  of  either  abaci  or  banana  fiber  in  the  Philip- 
pines is  that  given  by  an  Englishman  (Dampier),  who  lived  in  Mindanao  in  1680. 
This  writer  describes  the  "banana  textoria,"  bo^  as  an  edible  and  as  a  fiber-produ- 
cing plant.  One  of  the  com|)anionsof  Magallanes,  Antonio  Pigafita,  prepared  a  descrip- 
tion of  the  plants  of  the  Philippines,  but  in  this  paper  no  mention  is  made  of  abat^. 
The  fiber  was  first  exported  from  the  islands  about  the  beginning  of  the  last  century, 
but  the  exports  did  not  become  important  until  about  1850.  In  1S20  a  sample  of 
abaci  was  brought  to  Salem,  Mass.,  by  John  White,  a  lieutenant  in  the  United  States 
Navy.  From  1824  to  1S27  the  fiber  began  to  be  used  quite  extensively  in  Salem  and 
Boston.     The  gradual  increase  in  production  is  shown  by  the  following  table: 

Exports  of  abaci  from.  Ike  Pkilippine  Islands. 


1870 
1880 
1890 
liJOO 


The 
tries  have 

plantings  were  made  in  Calcutta,  and 
well  in  both  instances,  but  the  fiber  produced 
ments  with  abaci  in  the  Andaman  Islands,  Bo 
not  resulted  in  any  general  introduction  of  the  plant  into  these  countries. 


attempts  which  have  been  made  to  introduce  abaci  into  other  coun- 

met  with  any  considerable  d^ee  of  success.    In  1822  experimental 

■    ■     "  '     "  '  ■     "177  in  Madras.    The  plants  grew  fairly 


The  common  banana,  Musa  sapientum:  the  plantain,  Musa  paradisiaca;  and  abacS 
Musa  texlilis,  are  closely  related  species  of  the  same  genus.  The  plants  of  these  three 
species  resemble  each  other  both  in  appearance  and  m  habits  of  growth.  The  banana 
plant  produces  a  fiber  similar  in  appearance  to  abaci,  but  lacking  strength.  The  fruit 
of  the  abaci  somewhat  resembles  that  of  the  banana,  but  is  smaller,  filled  with  black 
seeds,  and  of  no  economic  value. 

The  abaci  plant  is  a  large  tree-like  herb  15  to  25  feet  high.  The  stem  arises  from  a 
perennial  rootstock.  A  single  rootstock  usually  bears  a  cluster  of  from  12  to  20  stalks 
or  shoots.  The  stem  is  cylindrical,  green,  15  feet  or  more  long,  and  is  formed  of  the 
overlapping  leaf  sheaths.  The  leaves  are  oblong,  deltoid  at  the  base,  bright  green 
above,  glaucous  beneath,  petiole  from  I  to  2  feet  long.  The  flower  bud  remains  at 
therootuntU  after  the  plant  has  attained  its  full  sizeand  then  pushes  rapidly  upward. 
From  the  center  of  the  leafy  envelopes  at  the  top  of  the  stem  emerges  the  flowering 
spike,  which  varies  greatly  in  size  and  length  with  different  species.  The  flowers  are 
borne  in  clusters,  arrangett  at  intervals  along  the  rachis,  each  cluster  being  subtended 
by  a  lai^e  membranous  bract.  These  bracts  are  very  conspicuous,  entirely  cover  the 
halt  whorls  of  flowers,  and  are  bo  densely  laid  one  upon  Uie  other  that  they  form  a 
kind  of  flower  cone.  This  cone  is  usually  a  dull  violet  color,  smooth,  and  glossy. 
The  fruit  is  green,  oblong  trigonous,  2  to  3  inches  long,  1  inch  in  diameter,  not  edible, 
but  filled  witJi  large,  black  seeds. 

While  the  abaci  plant  quite  closely  resembles  the  banana,  the  two  may  be  easily 
distinguished.  The  abaca  is  ordmarily  smaller  than  the  banana,  its  stem  is  more 
slender  and  of  a  darker  color.     The  abaci  leaf  is  a  darker  green,  narrower,  mote  taper- 
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ing,  and  of  a  firmer  texture  than  that  of  the  banana.  A  peculiarity  of  abac^  is  a  dark, 
thread-like  line  running  lengthwise  on  the  right-hand  side  of  the  underaartace  of  the 
leaf. 

There  are  many  different  varieties  of  abaci,  often  12  or  15  in  one  locality.  The  prin- 
cipal differences  between  these  varieties  are  in  color  and  shape  of  stem,  color  and 
eize  of  leaves,  greater  or  less  tendency  to  produce  suckers,  and  in  development,  resist- 
ance, and  atrei^h  of  fiber.  The  deeirable  qualities  in  an  abaci  plant  are:  A  plant 
which  is  hardy,  grows  rapidly,  and  withetands  drought;  which  has  a  stem  long,  thick, 
and  not  too  tapering,  and  which  produces  fiber  in  abundant  quantity,  of  good  quality, 
and  easily  extracted. 

DISTRIBUTION, 

Abacd  is  distributed  throughout  the  greater  part  of  the  Philippine  Archipelago, 
The  area  where  it  is  successfully  cultivated  lies,  approximately,  between  the  parallels 
6°  and  15°northlatitudeand  the  meridians  121°  and  126°  east  or  Greenwich.  The  most 
favorable  locations  are  along  the  eastern  and  southern  coasts.  It  may  be  cultivated  up 
to  1,000  or  ]  ,200  meters  above  sea  level,  but  al>ove  this  height  the  temperature  is  not 
favorable  to  ita  best  development.  The  more  important  abaci  provinces  and  islands 
are  as  follows:  Camarines,  Albay,  Sorsogon,  Masbate,  Mindoro,  Marinduque,  Samar, 
Leyte,  Panay,  Negros,  and  Mindanao.  It  is  grown  to  some  extent  in  other  provinces 
of  Luzon  and  on  many  of  the  smaller  islands.  The  amount  of  land  at  present  under 
cultivation,  or  that  which  is  suitable  for  abaci,  can  not  be  very  definitely  estimated, 
inasmuch  as  the  plant  is  often  grown  on  small  and  widely  scattered  areas  back  in  the 
mountains.  The  methods  of  propagation,  of  cultivation,  and  of  fiber  extraction  are  all 
very  similar  in  the  different  parts  of  the  archipelago.  The  following  is  a  brief  state- 
ment of  the  local  conditions  in  several  of  the  more  important  abaci-producing 
provinces: 

Cmnarines.— Abaci  is  cultivated  in  27  of  the  35  towns  of  this  province.  There  are 
three  important  abaci  districts — that  of  Daet,  in  Camarines  Norte;  the  Lagonoy  dis- 
trict, in  the  eastern  part  of  the  province,  and  the  Mount  Iriga  district,  in  the  south. 
These  different  districts  are  located  on  the  slopes  of  old  volcanoes,  where  the  soil  is 
rich,  deep,  and  well  drained.  Jn  these  locations  abaci  has  been  successfully  grown  on 
the  same  land  for  over  forty  years.  The  important  varieties  in  Camarines  are  Samo- 
rong  puti  (white  abaci),  a  highly  esteemed  variety  and  a  heavy  producer  of  excellent 
fiber;  Samorong  pula  (yellow  abaci),  also  a  heavy  producer  but  not  yielding  as  good  a 
quality  of  fiber;  Isarog  (mountain  abaci),  a  shorter  plant  yieldiiw  a  very  white  fiber; 
Quidit,  a  tall,  slender  plant  producii^  a  long  but  rather  delicate  fiber;  SalMi,  butuhan, 
and  tindoc  fu-e  varieties  of  banana,  the  fibers  of  which  are  utilized  for  making  fine  and 
delicate  fabrics.  Abaci  land  is  valued  at  from  }30  to  (50  local  currency,  per  hectare. 
Wa^s  are  from  50  to  75  cents  per  day.  Carabaoa  are  scarce.  The  trees  used  for  shade 
are  dap-dap,  ilang-ilang,  dau,  biluang,  alum,  and  adgao.  Cocoanuts,  cacao,  and  coffee 
are  ^wn  on  the  same  land  with  abaci,  A  large  amount  of  fiber  is  used  locally  for 
making  cloth,  cordage,  and  other  materials. 

Alb^. — Albay  is  the  leading  abaci-producing  province  of  the  islands.  It  is  esti- 
mated that  half  of  its  area  is  devoted  to  abaci.  The  soils  of  Albay  have  been  lai^ely 
derived  from  the  ashes  and  dust  of  the  Mayon  Volcano  and  are  quite  similar  to  those  of 
Camarines.  The  rainfall,  showing  an  annual  average  for  six  years  of  118,42  inches,  is 
heavier  than  that  of  any  other  abaci  province.  The  important  varieties  of  abaci  are 
Samoroi^  ifnm,  Samorong  pula,  Samorong  puti,  Samina,  Inisart^,  Sabaon,  and  Cana- 
raon.  Of  these  varieties,  the  first  three  are  superior,  as  they  grow  rapidly,  resist 
drought,  and  produce  a  good  quality  of  fiber.  Cultivated  land  is  valued  at  $200  to 
$300  jjer  poisoson  (3.472  acres).  Labor  is  worked  on  the  share  system.  Carabaos  can 
be  bought  for  about  $150  each.  The  abaci  shade  trees  are  dap-dap,  taloto,  naga,  and 
anonang.     The  relative  production  of  different  grades  of  fiber  is  as  follows: 

Superior  current 1 

Current - 7  J 

Dudoso  (low  current) - 78 

Seconds 9 

Reds - - 4 

Strings - J 

The  exports  of  fiber  from  Albay  for  1903  were  263,585  bales.  The  manufacture  of 
sinaroay  (abaci  cloth)  is  an  important  local  industry, 

Sorsogon. — Some  of  the  best  abaci  produced  in  the  islands  comes  from  Sorsogon, 
The  greater  part  of  this  province  is  suitable  for  abaci  cultivation,  and  many  large 
plantations  are  now  being  worked.    In  the  southern  part  of  the  province  is  the  large 
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Yolcano,  Buiusan,  on  the  lowpr  slopes  of  whict  are  many  fine  "latee,"  or  abacA  planta- 
tions. The  soils  are  ricli,  mellow  loams,  aimilar  to  those  already  described.  This 
Erovincehaa  been  at  somewhat  o£  a  disadvantage  in  having  poor  harbor  facilities  and 
ut  few  roads.  The  latter  are  now  beine  improved  so  that  Soracgon,  with  its  very  fav- 
orable soil  and  climatic  conditions,  should  continue  to  rank  as  one  of  the  leading  aliadi 
provinces. 

Ltyte. — In  quality  of  fiber  produced  Leyte  ia  nearly,  it  not  quite,  the  equal  of  Albay. 
Abacd  is  grown  in  nearly  all  parts  ot  this  island ,  some  of  the  best  fiber  being  produced 
in  the  southern  towns  around  Malitbog  Bay.  In  this  district  the  country  is  generdly 
mountainous,  but  in  the  northern  part  of  the  island  we  find  abaci  largely  grown  on 
the  lowlands.  The  soil  in  these  locations  is  a  heavy  silt  loam  of  alluvial  origin. 
Farther  back  toward  the  mountains  the  soil  becomes  more  sandy.  The  fiber  produced 
in  the  northern  part  of  Leyte  is  forwarded  to  Tacloban  and  Carigara,  and  from  these 
paints  is  shipped  to  ManOa. 

Samor.— The  greater  part  of  the  interior  of  Samar  is  a  rough,  mountainous  country, 
with  no  roads  and  poor  trails.  For  some  years  this  island  has  been  in  a  very  unsettled 
condition,  so  that  there  has  been  but  very  little  development,  and  many  old  planta- 
tions have  been  abandoned.  Nearly  the  entire  production  of  fiber  is  in  the  northern 
halt  ot  the  island,  some  of  the  best  coming  from  the  valley  of  the  Gandara  River. 
Calbayog,  Catbalogan,  and  Borongan  are  important  shipping  points.  The  two  princi- 
pal varieties  of  abacd  grown  in  Samar  are  jilajae,  asmallplant  yielding  a  white,  strong 
fiber,  and  lawaig,  a  larger  plant,  yielding  more  fiber  but  ot  an  inferior  quality.  Labor 
is  worked  on  the  share  system.  Caralmos  are  scarce,  and  are  valued  at  about  $130. 
But  a  small  portion  of  Samar  is  under  cultivation.  Land  suitable  tor  abaea  may  be 
found  in  almost  any  part  of  the  island. 

Davao. — The  district  of  Davao,  in  southeastern  Mindanao,  is  one  of  the  most  prom- 
ising of  the  abaci-producing  provinces.  The  climatic  conditions  in  this  district  are 
extremely  favorable,  there  being  a  heavy  and  evenly  distributed  rainfall,  a  high 
degree  of  humidity,  and  freedom  from  severe  winda.  The  soil  is  a  rich,  deep,  medium 
loam,  and  lai^  areas  which  have  already  been  cleared  ot  the  heavy  timber  are  now 
in  good  condition  for  abaci  j)lantii^.  The  fiber  produced  in  Davao  is  of  excellent 
quality  and  always  ci 


A  suitable  climate  is  the  first  and  m 
vation.  In  selecting  the  location  £i 
most  careful  attention.  ,  The  tour  conditions  of  climate  which  directly  affect  the 

Cwth  of  abaca  are  the  amount  and  distribution  of  rainfall,  the  degree  of  atmospheric 
nidity,  the  frequency  of  heavy  winds,  and  the  degree  of  temperature. 

The  structure  and  habits  of  growth  ot  the  abaci  plant  are  such  that  it  requires  a 
large  and  continuous  supply  of  moisture.  We,  invariably  find  that  the  provinces 
where  abaci  cultivation  is  the  most  succeesful  are  those  having  a  heavy  and  evenly 
dbtributed  rainfall.  In  many  parts  of  the  Philippine  Islanifc  there  is  a  long  and 
pronounced  dry  season,  during  which  time  there  is  no  rainfall  whatever.  Unless 
water  is  available  for  irrigation,  abacfi  can  not  be  grown  in  these  districts.  A  period 
ot  six  weeks'  drought  will  check  tho  growth  ot  the  plant,  and  longer  periods  of  dry 
weather  will  injure  both  plant  and  fiber.  In  Albay,  Davao,  and  certain  other  locali- 
ties, .while  there  is  a  so-called  wet  and  dry  season,  seldom  does  a  week  pass  without 
heavy  showers.  The  actual  amount  of  rainfail  required  by  abaci  will  ae  modified 
by  the  nature  ot  the  soil,  the  degree  of  atmospheric  humidity,  and  the  methods  of 
cultivation. 

The  growth  of  abaci  is  influenced  very  directly  by  the  relative  humidity  of  the 
atmosphere.  The  degree  of  atmospheric  saturation  usually  follows  the  rainfall  in  its 
variations,  so  that  in  Jiatricts  where  there  is  a  heavy  precipitation  there  are  also  many 
days  of  excessive  humidity,  the  effect  of  which  is  almost  the  same  as  actual  rain.  The 
atmospheric  conditions  in  southern  Mindanao  are  more  favorable  tor  abacd  cultivation 
than  tnose  ot  any  other  part  of  the  archipelago. 

The  abaci  plant  with  its  broad,  heavy  leaves,  may  be  seriously  injured  by  severe 
windstorms.  The  function  of  the  leaf  is  to  assimilate  plant  food.  When  it  becomes 
stripped  and  torn,  as  is  often  the  case,  this  power  of  assimilation  is  diminished  and 
the  CTowth  of  the  plant  is  correspondingly  retarded.  It  is  always  desirable  to  select 
locations  as  protected  as  possible,  and  it  may  be  found  necessary  to  plant  trees  which 
shall  serve  aa  wind-breaks. 

No  investigations  have  been  made  relative  to  the  degree  of  heat  necessary  to  the 
growth  of  the  abaci  plant.  If  a  sufficient  amount  of  moisture  is  available  to  supply 
the  heavy  evaporation,  it  can  doubtless  withstand  a  high  degree  ot  temperature. 
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A  low  temperature  is  very  unfavorable  lo  its  beat  developmeut.  The  i 
and  minimum  temperatures  for  Leyte  and  Albay— the  two  most  celebrated  abacfi- 
producing  provinces — for  one  year  were  33.80°  t^>  22"  C.  for  Leyte,  and  32°  to 
18.20°  C.  tor  Albay. 

The  following  table  ehowB  the  average  rainfall  and  temperature  in  i;ertain  parts  of 
the  islands: 


rrovtnce. 

"iver" 
8g«d- 

Temper- 

;s- 

Rainlfltl. 

Albay 

LaCarlota(Negtos) 

Mi  05 
26.5 

218.S 
187' 

Inches. 
118.42 

selection  of  a  suitable 
n  a  degree  on  the  rela- 
district  having  a  very 
Tiain  consistency  would 
sloping  and  the  rainfall 
to  be  selected  are  a  rich, 
iame  time  well  drained, 
1  preferably  of  volcanic 


Next  in  importance  to  favorable  climatic  conditions  18  the 
soil.    The  appropriatenesB  of  any  particular  soil  must  depend  i 
tive  conditions  of  climate  and  location.         For  instance,  in  a 
heavy  rainfall  and  where  the  land  ie  tow  and  flat  a  soil  of 
become  overeaturated,  while  the  same  soil,  if  the  land  wei 
less  heavy,  might  be  euflicienty  well  drained.    The  qualitie 
mellow  loam  of  lasting  fertility,  cool  and  moiat,  but  at  thi 
containing  a  large  amount  o£  decayed  vegetable  matter,  s 

Throughout  the  important  abaci  districts  of  southern  Luzon  we  find  nearly  all  of  the 
large  plantations  situated  on  the  lower  slopes  ot  old  volcanoes.  The  soils  in  these  loca- 
tions are  deep  and  fertile,  well  drained,  and  in  every  way  desirable.  As  abaci  is 
Kwn  on  the  same  land  without  replanting,  fertilizii^,  or  rotation  tor  a  period  ot  at 
at  twelve  or  fifteen  years,  the  soil  must  be  of  lasting  fertility  in  order  to  stand  this 
long  drain  on  its  resources.  The  demand  of  the  plant  tor  a  constant  supply  of  moisture 
and  its  equal  didike  for  ovet-saturation  require  a  condition  of  medium  consiat- 
ency — a  soil  that  will  retain  moisture  without  becoming  wet. 

The  foothills  and  lower  mountain  slopes  covered  with  a  medium  growth  of  timber 
furnish  the  ideal  location  for  a  plantation.  Here  we  have  land  well  drained  and 
shaded,  and  filled  with  decayed  vegetable  matter.  On  such  land  abaci  can  be  suc- 
cessfully  grown  for  an  almost  indefinite  length  of  time. 


The  prospective  planter  must  consider  three  things;  The  selection  of  a  location,  the 
preliminary  work  of  establishment  and  oiganization.  and  the  system  and  method  by 
which  the  plantation  is  to  be  developed. 

The  location  should  be.  if  possible,  in  some  district  where  abaci  is  already  grown. 
This  will  be  the  surest  way  of  determining  that  soil  and  climatic  conditions  are  suit- 
able, and  will  also  guarantee  a  supply  of  suckers,  or  "seed, ' '  for  starting  the  new  plan- 
tation. The  supply  and  quality  of  available  labor;  the  condition  o£  roads  and  the 
facilities  for  water  transportation;  the  supply  of  water,  wood,  and  building  nateriala, 
and  the  distance  from  a  market  are  all  matters  that  should  receive  consideration. 

The  site  having  been  selected,  the  boundary  lines  should  be  carefully  located  and 
the  plantation  mapped  out  with  a  view  to  future  development.  At  some  central 
TKiint,  where  there  is  a  supply  of  good  water,  the  necessary  buildings  may  he  erected. 
These  will  include  a  residence  tor  the  maui^r,  a  storf^e  shed  for  toola  and  imple- 
ments, and  a  shelter  tor  animals.  As  soon  as  this  preliminary  work  is  finished  the 
clearing  and  planting  should  be  commencwl. 

The  most  difficult  problem  which  the  tropical  planter  has  to  face,  and  that  which 
more  than  any  other  one  thing  will  determine  his  ultimate  success  or  failure;  is  the 
manner  in  which  he  controls  and  directs  his  labor.  To  have  available  at  all  times  as 
many  workmen  as  can  be  used  to  advantage,  and  to  so  liandle  them  as  to  secure  the 
best  results,  requires  a  thorough  knowledge  of  the  native  character  and  an  infinite 
amount  ot  tact  and  patience.  When  the  plantation  is  first  started  arrangementf 
should  be  made  for  building  a  native  village  ot  sufficient  size  *"  " ^^„t^  =ii 
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laborers  needed  on  the  plaDtatiou.  together  with  their  families.  By  this  method 
the  plantation  manager  will  always  have  under  his  direct  control  a  fairly  reliable 
Hupply  of  labor;  and  if  this  system  is  properly  carried  out  the  workmen  will  be  more 
contented,  better  satisfied,  and  in  every  respect  more  easily  handled  than  it  secured 
in  any  other  way. 


The  land  should  be  first  cleared  of  all  growth  except  such  trees  as  are  to  be  left  for 
shade.  Any  valuable  timber  having  been  removed,  all  other  material  is  left  on  the 
ground  for  about  thirty  days,  or  until  thoroughly  dry,  and  is  then  burned.  This 
burning  clears  the  ground  of  all  waste,  destroys  a  portion  of  the  seeds  of  weeds,  and 
leaves  an  amount  of  ash,  the  potash  salts  of  which  furnish  a  valuable  fertilizing  mate- 
rial.   All  clearing  and  burning  should  be  finished  before  the  close  of  the  dry  season. 

The  preparation  of  land  for  abaci  must  vary  with  different  local  conditions.  The 
most  common  practice  is,  after  the  land  has  been  burned  over,  toplant  at  once,  with- 
out any  preliminary  plowing  or  other  preparation  of  the  soil.  The  abacd  shoots  are 
set  out  at  r^ular  intervals,  camotes  (sweet  potatoes)  being  planted  at  the  same  time. 
The  latter  grow  rapidly,  soon  cover  the  ground  with  a  dense  growth,  and  thus  t«  a 
large  extent  prevent  the  growth  of  weeds.  This  method  may  be  followed  where  it 
is  impracticable  to  secure  labor,  animals,  or  implements,  or  where  the  land  can  not 
be  thoroughly  cleared.  It  is  not,  however,  a  system  to  be  recommended.  Where 
it  is  practicable  to  do  so,  the  land  should  be  plowed  and  harrowed  before  planting 
commences.  This  system  will  be  more  expensive  at  the  outset,  but  the  more  rapid 
growth  of  the  crop  and  the  increased  yield  on  land  thus  prepared  will,  in  the  end, 
more  tiian  jjay  for  the  additional  first  cost. 


The  land,  when  ready  for  planting,  should  be  lined  out  with  a  cord  or  bamboo 
poles  and  small  stakes  driven  at  equal  distances  apart  where  the  plants  are  to  be  set 
out.  Some  of  the  plants  will  fail  to  grow,  and  without  these  stakes  it  will  be  diffi- 
■  cult  to  determine  the  exact  spot  for  making  the  new  setting.  The  rows  should  be 
from  9  to  12  feet  apart  each  way,  depending  on  the  size  of  the  variety  of  abaci  planted 
and  on  the  nature  of  the  soil.  This  will  give  from  750  to  1,350  plants  to  the  hectare 
(2.471  acres).    The  most  favorable  time  for  planting  is  near  the  beginning  of  the 

A  new  plantation  may  be  started  with  seed,  suckers,  or  root  sections.  The  one 
advantage  of  usii^  seed  is  that  the  first  cost  isless.  This  method,  however,  is  seldom  fol- 
lowed, as  it  requires  from  six  months  to  a  year  loi^r  for  the  plants  to  mature  from  seed 
than  from  suckers  or  root  sections.  Good  seed  is  difficult  to  secure,  and  even  when 
every  possible  precaution  is  taken  it  often  fails  to  germinate.  The  seeds  of  the  ripe  fruit 
should  be  selected,  well  washed  to  remove  the  pulp,  and  dried.  Before  plajiting,  soak 
in  water  for  some  five  hours  and  use  only  the  seed  which  sinks  to  the  bottom,  ftemr© 
the  seed  bed  carefully  in  moist,  fertile  soil  and  sow  in  drills  1  to  2  feet  apart.  The 
plants  should  be  lai^e  enough  to  set  out  in  the  field  at  the  end  of  nine  months  to  a  year. 

The  ordinary  meUiod  of  propagation  is  by  the  use  of  suckers.  These  suckers  grow 
from  the  root  of  the  "  mother  plant,"  and  can  be  obtained  on  any  large  plantation  at  a 
cost  of  from  fl5  to  $25  per  thousand.  Care  should  be  taken  to  secure  suckers  that  are 
well  developed  and  in  good  condition.  It  is  always  safe  to  allow  for  the  loss  of  one- 
fourth  the  original  number  ordered  during  the  period  of  transportation  and  after 
planting. 

The  use  of  root  sections  is  a  very  desirable  method  of  propagation.  When  a  stalk  of 
abaci  is  cut  for  fiber  a  portion  of  the  root  may  be  removed  and  set  out  to  start  a  new 
plant.  These  roots  are  cheaper,  more  easily  transported,  and  more  liable  to  growthan 
suckers. 

It  is  customary  to  plant  some  other  crop  on  the  same  land  with  abaca.  This  system 
is  advantageous  for  several  reasons.  If  the  ground  is  sloping  some  herbage  plant  is 
necessary  to  prevent  soil  washing.  Such  plants  will  also  prevent,  to  a  considerable 
extent,  the  growth  of  weeds  and  will  yield  a  product  of  more  or  leas  value.  Camotes  is 
the  crop  moat  commonly  used.  Thisplantgrowsiapidly,  soon  covers  the  ground  with 
a  dense  mat  of  vines  which  choke  out  the  weeds,  and  it  also  furnishes  a  supply  of  food 
for  the  laborers  on  the  plantation.  Corn  is  very  desirable,  and  it  has  the  aaditional 
advantage  of  furnishing  a  much-needed  shade  to  the  young  abaci  plant.  Where  soil 
conditions  are  favorable  cocoanuts  may  be  grown  on  the  same  land  with  abaci. 
CocoanutsandabacSmakea  very  profitable  eomliination,  as  the  abaci  can  be  harvested 
until  after  the  cocoanut  grove  comes  into  bearing.  Other  crops  sometimes  used  are 
mountain  rice,  cacao,  and  cofEee. 
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Under  the  preaent  aystem.,  where  camotea  are  planted  with  ahacil,  the  only  cultiva- 
tion given  is  to  keep  the  soil  loose  immediately  around  the  abacS  plants,  thus  allowing 
the  free  growth  of  auckers,  and  the  frequent  clearii^  of  grass  and  weeds.  It  will  be 
necessary  to  go  over  the  plantation  every  two  months  or  oftener  durii^  the  first  two 
years.  After  the  abacA  begins  to  shade  the  ground  the  growth  of  weeds  will  be  less, 
and  after  the  third  year  one  or  two  clearings  every  twelve  months  will  be  all  that  is 
required. 

Whenthelaodisthoroughly  cleared  and  plowed  before  planting,  and  the  abacit  is  set 
in  straight  rows,  aubaequent  cultivation  may  be  done  with  animala.  Under  these  con- 
ditiona  one  native  laborer  with  a  carahao  can  take  care  oi  20  acrea  at  a  cost  of  S15  per 
month.  At  the  San  Ramon  government  farm  both  of  the  above  methods  have  been 
followed.  The  results  have  shown  conclusively  that  where  abaci  is  kept  thoroughly 
cultivated  its  development  is  much  more  rapid  and  the  condition  of  the  plants  is  far 
superior  than  where  it  is  grown  with  camotea  and  without  cultivation. 


The  relative  advantages  and  disadvant^ee  of  growing  abacA  under  shade  is  a  subject 
concerning  which  there  is  great  differenceot  opinion  and  one  which  must  he  largely 
decided  by  the  esiatii^  local  conditions.  In  any  province  where  there  is  a  pronounced 
dry  season  the  shade  tree  may  be  considered  an  absolute  necessity.  Throughout  the 
greater  partof  the  abaci^rowing  districts  it  may  probably  be  used  to  advantage.  In 
ceriain  portions  of  southern  Mindanao,  and  in  otner  localities  where  the  rainfall  is  very 
heavy  and  is  evenly  distributed,  shade  may  be  dispensed  with  altogether. 

The  functions  of  the  properly  selected  shade  tree  are  as  follows :  It  protects  the  young 
abacd  plant  from  the  direct  and  glaring  rays  of  the  sun,  such  protection  being  very  neces- 
sary at  this  stage  of  growth;  it  prevents,  in  a  measure,  the  great  evaporation  which 
would  otherwise  take  place  from  the  broad  surface  of  the  leaves  of  the  fully  develo[)ed 
plant;  it  brings  toward  thesurfaceoftheground,withinreachoftherootBoftheabaca, a 
certain  amoQiU;  of  soil  moisture;  it  protects  the  plant  during  all  stages  of  growth  from 

The  objections  to  the  shade  tree  are  that  when  it  has  to  be  planted  it  is  an  additional 
item  of  expense;  it  interferea  with  the  work  of  cultivation  and  takes  up  a  considerable 
amount  of  land  which  might  otherwise  be  planted  to  abaci.  If  its  leaves  are  lai^e  more 
or  less  moisture  will  be  evaporated  from  them  and  wasted,  and  if  its  roots  are  shallow 
the  abaci  plant  will  be  robbed  of  a  portion  of  its  food.  If  planted  too  closely  the  abacd, 
will  not  receive  a  sufficient  amount  of  light  and  heat  and  its  development  will  be 
reta,rded. 

If  ahade  trees  are  to  he  left  standing  when  new  land  is  cleared,  or  if  trees  are  to  be 

Elanted  for  this  purpose,  varieties  should  be  selected  which  have  tall  trunks,  narrow 
iavea,  and  dee|)-feeaing  roots.  Such  trees  will  give  a  light  shade,  will  not  impede  the 
rainfall,  and  their  roots  will  be  beneficial,  rather  than  detrimental,  to  the  abaci.  There 
are  many  different  varieties  of  trees  in  the  islands  which  are  suitable  for  this  purpose, 
amongwhichmaybementioned  the  dap-dap,  raran,tanguil,  anonang.pili,  and  barobo. 
The  number  of  trees  required  will  vary  with  local  conditions.  Ordinarily  they  ahould 
he  frOm  20  to  30  yards  apart.  In  all  cases  where  shade  trees  are  not  used,  com  or  some 
other  quickly  grown  crop  should  be  planted  to  protect  the  young  abaci  during  the  first 
months  of  its  growth. 


Commercial  fertiliKers  have  seldom,  if  ever,  been  used  in  the  growing  of  abaci.  Vir- 
gin land,  where  the  soil  is  deep,  fertile,  and  filled  with  decayed  organic  matter,  is  usu- 
ally selected  for  this  purpose.  When  the  plant  is  cut  and  the  fiber  is  extracted  all  of 
the  waste  material,  which  constitutes  by  far  the  greater  part  of  the  plant,  is  left  on  the 
ground.  This  practice  results  in  the  return  to  the  land  each  year  of  a  large  amount  of 
OT^anic  matter,  and  tends  to  keep  up  the  fertility  of  the  aoil.  Under  these  conditions 
abaci  has  been  succerafully  grown  on  the  same  land  for  over  forty  years. 

The  raoid  growth  of  abaci  on  land  that  has  been  recently  burned  over,  t^ether  with 
the  fact  that  chemical  analysis  shows  a  large  percentage  of  potash  m  the  composition  of 
both  plant  and  fiber,  indicates  that  the  application  ol  ashes  or  other  potash  fertilizers 
would  he  attended  with  beneficial  results.  Until  a  series  of  systematic  experiments 
with  different  fertilizers  have  been  made,  their  relative  value  for  abaci  or  the  practica- 
bility of  their  application  can  not  be  definitely  stated. 
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for  flucceasful  abaci  cultivation  being  an  abundant 
Bupply  of  water,  and  one  of  the  most  undesirable  conditions  being  a  wet  soil,  the  value 
of  Dothirri^ion  and  drainage  becomes  very  apparent.  NotwithstandinE  these  facts, 
no  systematic  attempt  has  ever  been  made  either  to  drain  or  to  irr^te  an  Sbaci,  planta- 
tion. Locatione  are  selected  on  sloping  land  and  where  there  is  an  abundant  rainfall. 
It  nature  has  not  directly  supplied  all  of  the  required  conditions,  the  situation  is  con- 
sidered unsuitable.  The  direct  results  of  growing  abacA  with  irrigation  in  districfB 
where  the  rainfall  is  insufficient  and  where  the  degree  of  atmospheric  humidity  is  low 
have  yet  to  be  determined  by  experiment.  Unquestionably,  however,  the  introduc- 
tion of  even  simple  methods  of  irrigation  and  drains^  would  laraely  increase  the  area 
that  might  profitably  be  planted  to  abaci.  The  worse  enemy  of  the  planter  is  a  long  ' 
dry  eeaaoii.  If  this  condition  could  be  met  with  an  abundant  supply  of  water  this 
d^ger  would  be  largely  removed. 

Iteintroductionof  any  thorough  system  of  underground  tOe  drains,  or  the  use  of  any 
very  expensive  methods  of  irrigation,  can  hardly  be  considered  practicable  where  the 
amount  of  cheap  unoccupied  land  is  as  large  aa  it  is  at  the  present  time  in  these  islands. 
On  many  plantations,  however,  there  are  opportunities  for  utilizing,  at  little  cost,  an 
available  water  supply,  or  of  draining  bv  means  of  surface  ditches,  the  coat  of  which 
would  be  inconsiderable  when  compared  with  the  beneficial  results. 


The  ejiemics  and  accidents  to  which  abaci  is  subject  are  but  tew.  The  damage  done 
is  usually  slight  and  comparatively  easy  to  correct. 

Severe  winds,  which  strip  and  tear  the  leaves  of  the  plant,  will  retard  its  develop- 
ment, and  a  typhoon  may  do  a  great  amount  of  damage.  The  selection  of  a  protected 
location  and  the  planting  of  trees  for  wind-breaks  will,  in  all  ordinary  cases,  overcome 
this  difficultv. 

Extreme  orought  is  another  unfavorable  climatic  condition.  A  long  dry  season  sel' 
dom  occurs  in  the  localities  where  abaci  is  most  lai^ly  cultivated,  and  the  effects  of 
dry  weather  are  in  a  measure  overcome  by  the  use  of  shade  trees.  Abaci  should  not  be 
planted  in  the  provinces  where  the  rainfall  is  not  fairly  evenly  distributed  unless  some 
means  of  irrigation  are  available. 

Wild  pigs,  deer,  and  carabaos  occasionally  do  some  damaee,  and  it  is  usually  neces- 
sary to  fence  a  plantation.  Locusts  and  ants  are  not  to  be  feared.  The  larva  of  two 
insects,  known  locally  as  "tamilos"  and  "amaacw,"  sometimes  attack  ahacS.  The 
first  of  these  is  about  4  centimeters  loi^,  has  a  body  divided  into  12  segments,  a  soft, 
white  skin,  a  head  of  a  dark-red  color,  and  strong  mandibles.  The  latter  is  about  li 
centimeters  long  with  a  body  of  uniform  dimensions  and  white  in  color.  When  a 
plant  is  affected  a  relatively  large  hole  is  found  in  the  trunk  and  the  leaves  turn 
yellow.  Such  a  plant  should  be  immediately  removed  and  burned.  Fortunately 
but  few  plants  suffer  from  these  insects  and  the  tottl  injury  which  they  do  is  insig- 
nificant. 


The  first  stalks  will  be  ready  for  cutting  at  from  twenty  months  to  three  years  after 
planting.  The  time  required  for  development  varies  considerably  with  different  vari-, 
eties  and  in  different  localities.  After  the  first  harvest  it  is  customary  to  cut  over  a 
plantation  about  every  eight  months. 

The  abacA  plant,  when  mature,  consists  of  a  group  or  cluster  of  from  12  to  20  stalks,  all 
growing  from  the  one  root.  These  stalks  are  in  all  stages  of  development,  but  usually 
two  or  three  will  mature  and  can  be  cut  at  about  the  same  time.  The  stalk  is  ready  for 
cutting  between  the  time  of  the  appearance  of  the  flower  and  the  development  of  the 
fruit.  If  cut  either  before  or  after  this  period  an  inferior  quality  of  fiber  will  be 
obtained.  When  the  plant  is  in  flower  the  la^e  violet-colored  flower  bracts  fall. to 
the  ground,  making  it  an  easy  matter  when  passing  through  the  field  to  select  the 
plants  whidi  are  readv  for  cutting. 

The  stalk  is  cut  witn  a  bolo  or  knife  having  a  sharp  blade.  This  cutting  should  be 
made  2  or  3  inches  from  the  ground  and  on  a  slant.  If  a  perfectly  horizontal  cut  is 
made,  water  will  collect  on  the  stump,  causing  it  to  rot  and  thus  injuring  the  root  and 
the  remaining  shoots.  After  the  stalk  has  been  cut  the  leaves  are  trimmed  off  and  it  is 
then  ready  for  the  first  operation  of  fiber  extraction. 
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The  extraction  of  iiber  should  commence  within  twenty-four  hoiUB  after  the  cuttiM 
of  Uia  Btalk.  It  left  a  longer  time  than  this  the  fiber  is  liable  to  become  discolored  and 
weakened.  Aa  the  abaca  trunk  is  heavy  and  the  fiber-extracting  apparatus  is  light 
and  easily  transported,  it  is  customary  to  move  the  latter  from  place  to  place  and  to 
extract  the  fiber  near  the  spot  where  the  plant  is  cut. 

The  trunk  or  stalk  of  abacd  is  often  12  or  15  feet  long  and  from  1  to  IJ  feet  in  diameter. 
This  trunk  consista  of  a  small,  central  fleshy  stem,  1  or  2  inches  in  diameter,  around 
which  are  a  large  niuaber  of  thick,  overlappii^  layers,  each  layer  being  die  stem  or 
petiole  of  a  leaf.  The  fiber  is  obt^ned  from  the  outer  portion  of  these  leftf  stems.  The 
process  of  fiber  extraction  conaistHof  two  distinct  operations;  First,  the  removal  of  the 
ribbon-like  strips  of  fibrous  material  from  the  leaf  stems,  and,  second,  tbo  separation  of 
the  individual  fibers  by  pulling  these  ribbons  under  a  knife. 

The  laborer,  sittir^  on  the  ground  with  a  trunk  of  abaci  across  his  knees,  inserts 
under  the  bark  of  one  of  the  l«rf  stems  a  small,  sharp  piece  of  bone  called  a  "locnit," 
and  pulk  off  a  fibrous  strip  1  to  3  inches  wide  and  as  long  as  the  trunk.  One  stem  will 
yield  two  or  three  such  strips.  When  these  fiber  strips  have  been  taken  oB,  the 
remaining  fleshy  material  is  removed  and  each  consecutive  layer  is  thus  worked, 
down  to  the  central  stem  of  the  trunk.  The  fiber  obtained  from  the  three  or  four  outer 
layers,  which  are  green  and  hard,  will  be  coarse  and  dark  colored,  while  that  comii^ 
from  ijie  layers  nearest  the  center  of  the  trunk  wUl  be  very  fine  and  white.  The  latter 
is  used  for  the  manufacture  of  various  kinds  of  cloth. 

When  ft  quantity  of  these  fiber  stripe  has  been  collected,  they  are  carried  to  some 
central  point  where  a  shed  has  been  erected  and  an  apparatus  set  up  for  stripping  the 
fiber.  The  shed  consists  of  a  frame  of  bamboo  poles  covered  with  abacA  leaves.  The 
strippir^  apparatus,  or  "jjai^ijan,"  is  simple,  both  in  construction  and  in  operation. 
It  consists  of  a  log  set  in  a  horizontal  position  1  or  2  feet  from  the  ground.  On  the  top 
of  this  is  fastened  a  block  of  smooth,  hard  wood.  Over  this  block  is  placed  a  bolo 
having  a  blade  about  1  foot  long  and  a  handle  It  feet  long.  A  rattan  is  attached  to  the 
end  of  the  knife  handle  and  connected  with  a  bamboo  sprii^  above.  Another  rattan 
passes  from  the  handle  to  a  foot  treadle.  The  bamboo  spring  holds  the  knife  down 
upon  the  block,  its  pressure  being  easily  regulated  by  Jengthening  or  shortening  the 
rattan.  By  means  of  the  foot  treadle  the  operator  raises  the  knife  when  he  desires  to 
insert  or  remove  a  strip  of  fiber. 

In  the  process  of  stnpping,  the  operator  holds  in  his  right  hand  one  or  more  of  the 
fiber  ribbons  and  also  a  short,  round  piece  of  wood.  These  strips  are  inserted  under 
the  knife  and  arc  drawn  through  with  a  quick,  steady  pull.  The  ribbon  is  then 
removed  and  reversed,  the  cleaned  end  beii^  wound  three  or  four  times  around  the  stick. 
This  process  of  drawing  under  the  knife  removes  all  of  the  puljp  or  fieshy  material, 
leaving  in  the  hand  of  the  operator  a  small  bunch  of  clean,  wet  fiber.  As  the  fiber  is 
stripped  it  is  usually  assorted  into  two  classes.  The  work  of  fiber  extraction,  while 
apparently  simple,  is  veir  exhausting,  even  for  the  experienced  operator,  and  many 
laborers  are  ruptured  by  lie  excessive  strain  of  pulling  the  fiber  strips  under  the  knife. 
It  is  a  fair  day  s  work  to  strip  1  arroba  (25  pounds),  and  the  fiber  stripper  will  usually 
work  only  two  or  three  days  a  week. 

All  of  the  fiber  produced  in  the  islands  is  extracted  with  this  simple  apparatus. 
The  color  and  streiwth  of  the  fiber— two  most  important  qualities— are  determined 
almost  entirely  by  the  manner  in  which  it  is  cleaned.  Two  factors  in  the  process 
affect  the  quality  of  the  product,  the  condition  of  the  knife  blade  and  the  d^iree  of 
pressure  with  which  the  knife  is  held  upon  the  base  block.  With  a  serrated  knife 
loosely  fastened  the  fibers  ate  only  piutially  separated  and  only_  a  portion  of  the  pulp 
is  removed;  the  work  is  easy,  the  yield  lai^,  and  the  fiber  is  inferior  in  quality. 
With  a  knife  having  a  smooth-edged  blade  and  held  firmly  on  the  base  block,  the 
work  of  extraction  is  much  more  difiicult  and  the  waste  is  greater,  but  a  very  superior 
fiber  is  obtained.  It  has  been  determined  by  experiment  that  the  same  plant  will 
produce  either  a  very  superior  or  a  very  inferior  grade  of  fiber,  depending  on  the  kind 
of  stripping  knife  used.  As  a  result  of  using  serrated  knives  the  markets  have  been 
flooded  with  enormous  quantities  of  inferior  fiber,  and  cord^e  manufacturers  are 
conrinually  makii^  complaint  about  the  quality  of  Manila  hemp.  The  whole  future 
of  the  industry  dependii^,  as  it  must,  on  the  position  which  abaci  continues  to  hold 
in  the  worlds'  markets,  it  is  manifestly  to  the  interest  of  every  producer  to  discourage 
the  use  of  the  serrated  knife. 
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Numerous  attempts  have  been  made  to  extract  abaci  fiber  with  machinery.  A 
number  of  the  ma<;hineB  used  have  been  in  a  measure  aucceasful,  butaome  obstacle  has 
always  prevented  their  coming  into  anv  general  use.  The  greatest  difficulty  has  been 
that  abacS,  being  a  very  loi^  fiber,  woula  not  bear  the  strain  o£  full  tension  while  being 
cleaned.  It  has  been  neceesary  to  wind  the  fiber  around  a  cylinder  or  to  hold  it  in 
two  or  three  places  with  a  clutch  in  order  to  lessen  this  tension.  Cylinders  of  various 
kinds  of  materia!  have  been  used,  but  all  have  resulted  in  a  discoloration  of  the  fiber. 
The  machines  thus  far  constnicted  have  all  been  based  on  the  old  hand  process  of 
extracting  the  fiber  by  stripping.  Inasmuch  aa  sisal  and  other  vegetable  fibers  are 
now  successfully  extracted  by  machinery,  and  as  several  American  inventors  are 
devoting  their  attention  to  the  perfection  of  a  machine  for  extracting  abaci,  it  ia 
probable  that  such  a  machine  will  come  into  use  before  many  years.  The  fiber- 
extractii^  machine  for  abacd  should  be  simple  in  construction,  strong,  cheap,  and 
portable.  It  muat  not  break,  tangle,  discolor,  waste,  or  in  any  way  injure  the  fiber. 
The  introduction  of  auitable  machinery  will  do  more  than  any  other  one  thii^  to 
advance  the  interests  of  the  abaci  industry. 


Abaci  after  being  stripped  is  hung  on  bamboo  poles  to  dry.  This  drying  takes 
from  three  or  four  hours  to  two  days.  When  thoroi^hly  dry,  the  fiber  La  collected, 
tied  up  in  hanks  or  bundles,  and  m  this  condition  is  shipped  by  ponies,  carabaoB, 
or  caigadorea  to  the  nearest  market.  It  is  there  sold  to  a  Chinese  middleman  or  to 
the  representative  of  some  one  of  the  laige  exporting  firms  of  Manila.  When  the  fiber 
reaches  the  warehouse  of  the  exporter,  it  is  carefully  sorted  into  different  commercial 
grades  and  is  then  baled,  each  bale  we^hing  2  picula  (275  pounds). 

When  fiber  is  to  be  used  locally  (or  the  manufacture  of  cloth,  it  undergoes  a  much 
more  elaborate  process  of  treatment.  The  leaf  stems  in  the  center  of  the  stalk  are 
selected  and  the  fiber  is  often  drawn  several  times  under  the  strippii^  knife.  This 
givee  a  product  that  is  fine,  soft,  and  white.  If  to  be  used  for  the  finest  textures,  it 
18  then  placed  in  a  wooden  bowl  and  beaten  with  a  mallet  until  the  required  fineness 
and  elasticity  are  obtained.  This  process  gives  a  fiber  that  is  almost  silk  like,  and 
some  of  the  cloth  made  from  the  beet  quality  of  abaca  rivals  in  delicacy  and  beauty 
the  celebrated  fabrics  of  pina  and  jusi. 


Abaci  fiber  of  good  quality  is  from  8  to  12  feet  loi^,  of  a  glossy  white  color,  very 
light  and  strong,  and  of  clean,  even  texture.  As  a  cordage  material  it  has  no  superior, 
its  chief  value,  particularly  for  ship's  ropes,  being  its  relative  lightness  and  strength. 
The  strength  of  abaca  compared  with  that  of  Ei^hsh  hemp  is  indicated  by  the  follow- 
ing figures:  A  ilianila  rope,  3i  inches  in  circumference  and  2  fathoms  long,  stood  a 
strain  of  4,669  pounds  betore  givii^  way.  The  English  rope  of  the  same  size  broke 
with3,S85x>ounds.  In  a  second  test,  with  a  rope  1}  inches  in  circumference,  the  manila 
broke  with  1,490  pounds  and  the  English  with  1,184  pounds. 


The  yield  of  fiber  varies  greatly,  dependii^  upon  the  variety  of  the  plant,  the  soil 
and  climatic  conditions,  and  the  methods  of  fiber  extraction  used.  Under  favorable 
conditions  the  annual  yield  will  average  from  12  to  16  picula  of  dry  fiber  per  hectare 
(687.6  to  967.6  pounds  per  acre).  The  average  yield  throughout  the  islands  is  prob- 
ably below  this  ftoire,  often  not  exceeding  6  piculs  per  hectare.  Under  careful  man- 
agement the  yield  may  be  broiwht  up  to  20  or  25  piculs  per  hectare.  From  one-third 
to  1  pound  of  fiber  is  obtained  ifrom  a  single  stalk.  In  southern  Mindanao,  the  esti- 
mate is  212  stalks  tor  \  picul  of  fiber.  With  1,250  plants  to  the  hectare  and  an  annual 
yield  of  4  stalks  per  plant,  the  returns  for  1  hectare  would  be  23.6  piculs,  or  3,245 
pounds  of  fiber. 

Owing  to  the  largely  increased  use  of  binder  twine  the  prices  paid  for  cordage  fiber 
are  much  higher  at  the  present  time  than  they  were  some  years  ago.  The  fluctuations 
in  the  abaca  quotations  are  indicated  by  the  following  table; 
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Manila  quolalions for  "  current  abacd."  o 


Year. 

Maxi^™. 

Minimmii. 

liso 

The  Manila  quotations  on  March  17,  1904,  ■ 


Good  current 


$27.00 
26.00 
2;i.  50 
21.75 
18,50 
16.75 


Article. 

,w„; 

orCtaL 

^^2, 

93;  075 

.03 

cd  is,  primarily,  a  cordage  fiber.  Ite  most  important  use  is  in  th.e  manufacture 
ouB  classes  of  cordage,  ropee,  and  cables  Enormous  quantities  of  the  fiber  are 
a  the  United  States  ifor  making  binder  twine     Because  of  its  l^tness,  strength, 


and  cables.  From  the  old  and  disintegrated  ropes  le  .  .  . 
ablo  manila  paper.  In  Europe,  eapecKilly  in  Prance,  many  different  articles  of  cloth- 
ing such  as  shirts,  vests,  pantalooiM,  veils,  crapes,  neckerchiefs,  robes,  and  women's 
hats  are  manufactured  from  abacfi.  These  materials  are  highly  valued,  both  for  their 
beauty  and  durability.  The  fiber  is  also  used  to  some  extent  for  upholstery,  packing, 
and  brush  making. 

In  the  Philippine  IslandsaconBiderablequanthy  of  abaci  cordage  is  manufactured, 
and  the  raw  fiber  is  used  without  being  twisted  for  all  purposes  where  a  tying  material 
is  required.  Its  most  important  local  use,  however,  is  for  the  manufacture  of  cloth. 
The  native  drees  of  both  sexes  in  nearly  all  parts  of  the  Archipelago  is  made  from 
"sinamay"  or  abaci  cloth.  Loomsaretobefoimdinnearl^every  town  in  the  islands. 
The  abaci  fiber  is  frequently  woven  with  either  cotton  or  silk,  in  an  almost  innumer- 
able variety  of  patterns.  The  fabrics  made  are  of  every  degree  of  fineness,  from  deli- 
cate silk-like  tissues  to  the  coarse  materifd  used  for  fishing  nets.  With  the  introduction 
of  fiber  estractii^  and  textile  machinery  there  should  be  a  largely  increaeed  demand 
for  abaci  as  a  textile  liber. 


In  the  extraction  of  abaci  by  the  methods  now  in  use  it  is  estimated  that  from  25  to 
30  per  cent  of  the  fiber  is  wasted.  At  each  cleaning  shed  we  find  large  piles  of  waste 
which  is  filled  with  fibrous  material.  Experiments  which  have  been  made  indicate 
that  this  waste  can  be  advantageously  used  for  the  manufacture  of  paper.  In  1887 
samples  were  delivered  to  Messrs.  Gonzales*  Sons,  paper  manufacturers,  of  Barcelona, 
Spain,    Their  report  upon  this  material  was  as  follows; 

"Observations  made  mthe  course  of  manufacture  permit  us  to  state  that  abaci  waste 
as  a  raw  material  for  the  manufacture  of  paper  is  not  only  utilizable,  but  surpasses 
esparto  and  hemp,  and  in  its  treatment  for  conversion  into  paper,  excels  rags  and  other 
materials  known  in  the  industry." 
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There  IB  an  e   ._    ....  , 
triotB,  and  at  the  present  ti 
cheapneaa,  and  good  qualities  of  tliie  material  are  such  that  its  utilization  is  a  eubject 
well  deserving  of  attention. 

ESTIMATED    COST   AND   REVENUES   OP   AN    ABACX  PLANTATION. 

The  following  is  an  estimate  of  the  cost  of  establish  ins  an  abaci  plantation.  The  size 
of  the  plantation  selected  is  250  hectares  (approximately  025  acres'),  which  is  one-fourth 
of  the  amount  of  land  that  can  be  taken  up  by  a  corporation  in  the  Philippines  under 
the  land  law  as  enacted  by  the  Congress  of  the  United  States.  Planting  50  hectares  a 
year,  it  would  require  five  years  to  put  this  amoimt  of  land  under  cultivation.  With 
respect  to  the  cost  of  clearii^  and  cultivating  land,  and  also  the  yield,  there  will  be 
considerable  variation,  depending  upon  the  existing  conditions  where  the  plantation 
is  located.  This  general  estimate  is  prepared  from  figures  obtained  from  both  American 
and  Filipino  abaci  planters  in  the  islands.  It  should  be  stated  that  practically  all 
labor  employed  can  Be  paid  for  in  rice,  cloth,  and  other  commodities,  which  will  give  a 
profit  that  should  considerably  more  than  pay  for  all  incidental  expenses  that  may 
occur.     All  accounts  in  this  statement  are  in  Philippine  currency. 

Estitnaie  of  the  cost  of  esiablishing  an  abaed  ■plantation. 

Expendable; 

Cost  of  250  hectares  at  tlO  per  hectare  $2. 500 

Clearing  50  hectares  at  $20  per  hectare  1, 000 

Purchase  of  50,000  abaoA  siooli  at  $30  per  thousand  1, 500 

Planting  50  hectares  at  $3  per  hectare  150 

Cultivation  of  50  hectares  (first  year)   at  (15  per  hectare  750 

Pencil^  and  roads.  200 

Six  carabaos,  at  1100  each  600 


Tools  and  implements  200 

Overseer,  at  $150  per  month  1, 800 

Incidentals 300 

Total _ 9, 400 

Expendable: 

Clearing  50  hectares $1,000 

Purchase  of  50,000  abaci  stools - 1, 500 

Planting  50  hectares 150 

Cultivation  of  50  hectares  (first  year) 750 

Cultivation  of  60  hectares  (second  year) 500 

Fencing  and  roads 200 

Overseer 1, 800 

Interest  on  investment 940 

Depreciation  on  tools,  buildings,  and  animals  (20  per  cent  of  cost) 240 

Total .' _ 7,080 

Expendable: 

Clearing  50  hectares - $1, 000 

Planting  50  hectares 150 

Cultivating  150  hectares 1, 500 

Fencing  and  roads 200 

Overseer 1, 800 

Interest  on  investment 1, 648 

Depreciation - 240 

Total - - 6,538 

Income  account: 

From  50  hectares,  50  per  cent  of  full  crop  (full  crop  from  50  hectares,  at  12 
piculs  per  hectare,  600  picula;  one-naif  paid  for  cleaning,  leaves  300 

piculs,  at  $22  perpicul,  $6,600] 3, 300 

Debit  b^snce 3, 238 
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Expendable: 

Clearing  50  hectares $i  ooo 

Planting  50  hectares '  \^ 

Cultivating  150  hectares _ i  500 

Fencing  and  roads _.  '200 

Overseer.... l^goo 

Interest  on  in  vestment 1  97I 

Depreciation '  240 

Total G,S16 

Income  account: 

From  50  hectares,  50  per  cent  of  full  crop $3,  300 

From  50  hectares,  a  full  crop fi,  600 


Total 

Credit  balance.. 


9,900 


Expendable: 

Clearing  50  hectares  $1  000 

Planting  50  hectares  150 

Cultivating  150  hectares  1  isoo 

Fencing  and  roads  '  200 

Overseer.  1  goo 

Fixed  interest  on  investment  and  depreciation  chii^es  2  250 

Total...  (,  900 

Income  account 

From  60  hectares  60  per  cent  of  full  urop  ^3  300 

From  100  hectares  a  full  crop  13  200 

Total...  It,  500 

Credit  balance _ 9  gpo 

Expendable: 

Cultivating  100  hectares $1, 000 

Overseer 1^  800 

Fixed  interest  and  depreciation  charges 2^250 

Total 5,050 

Income  account: 

From  60  hectares,  50  per  cent  of  lull  crop $3. 300 

From  150  hectares,  a  full  crop 19, 800 

Total. . _ 23, 100 

Credit  balance _ 18, 060 

Expendable: 

Cultivating  50  hectares $500 

Overseer _ 1,  800 

Fixed  interest  and  depreciation  charges 2, 250 

Total 4,550 

Income  account: 

From  50  hectares,  50  per  cent  of  full  crop $3,  ,?00 

From  200  tectares,  a  full  crop 26,400 

Total 29,  700 

Credit  balance 25,160 
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Expendable: 

Overseer $], 800 

Fixed  interest  and  depreciation  chaj^es 3, 250 

Total 4,050 

Income  account: 

From  250  hectares  in  full  bearing - 33, 000 

Credit  balance 28, 950 

Note.— After  abacd  is  3  years  old  it  requires  practically  no  further  cultivation.  It 
will  produce  a  full  crop  without  replanting  for  a  period  of  from  ten  to  fifteen  years. 

PROePBCTS    OF  THE   ABACA   INDUSTRT  IN    THE   PHILIFPINB   ISLANDS. 

The  future  development  of  the  abaci  industry  will  depend  chiefly  on  the  position 
which  this  fiber  continues  to  hold  in  the  industrial  world.  There  is  every  indication 
that  the  rapid  growth  of  shipping,  the  more  extensive  use  of  hinder  twine,  the  s«c- 
ceeeful  application  of  manila  rope  as  a  transmission  power,  together  with  other  minor 
uses,  will  create  an  increasing  demand  for  abaci  that  will  equal  any  increase  in  pro- 
duction. The  superior  qualities  and  intrinsic  value  of  abaci  are  thoroughly  weU 
known  in  all  parts  of  the  world.  Its  only  dangerous  competitor  at  the  present  time 
is  sisal,  which  IS  an  inferior  fiber. 


The  opportunities  for  the  extension  of  the  industry  are  almost  unlimited.    Improved 
methods  of  cultivation  will  largely  increase  the  production  on  land  already  planted. 


while  enormous  areas  now  covered  with  forest  are  in  every  way  suitable  for  a  

The  introduction  of  fiber-extracting  machinery  should  result  not  only  in  a  large 
increase  in  the  quantity  of  fiber  produced,  but  also  in  a  decided  improvement  m 
quality. 


The  abaci  plantation  of  the  past  has  been,  in  general,  conducted  in  anything  hut  a 
businesslike  manner.  Antiquated  methods,  careless  management,  and  waste  have 
been  the  rule  rather  than  the  exception.  The  planter  of  the  future  who,  with  care- 
fully selected  land,  good  management,  and  the  intelligent  use  of  modem  methi>dB 
and  machinery,  aims  at  the  production  of  a  superior  fiber  at  a  minimum  of  cost,  has 
every  prospect  of  ultimate  success.  With  no  danger  from  insects  or  plant  diseases, 
and  but  little  from  unfavorable  climatic  conditions,  abaci  is  eminently  a  safe  crop. 
With  the  present  prices  and  the  practipally  assured  future  demand,  it  is  one  c»f  the 
most  profitable  branches  of  agriculture  tor  the  Philippine  planter. 
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THE  CULTIVATION  OF  HAQDEY  IN  THE  FHILIFFINE  ISLANDS. 

By  H.  T.  Edwabds,  1906. 


.  Manil.\,  p.  I.,  February  26, 1906. 
Bib;  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for  publication  aa  i 
iarmerB'  bulletin,  the  manuscript  of  a  paper  entitled  "The  Cultivation  of  Maguey  ii 
ijie  Philippine  Islands." 

Very  respectfully,  H.  T.  Edwards, 

Fiber  Expert. 
The  DlRBCTOK  OF  Aqbicultubb. 


The  essential  feature  of  the  m^uoy  industry,  and  that  which  recommends  it  to  the 
Philippine  planter,  is  its  peculiar  adaptability  to  the  conditions  prevailing  in  many 
parts  01  these  islands. 

These  conditions  are:  A  loi^  dry  season;  lai^  areas  of  arid,  impoverished  land; 
a  limited  supply  of  draft  animals;  the  prevalence  of  insect  pests  and  plant  diseases; 
labor  that  is  unaccustomed  to  the  care  of  crops  requiring  intensive  cultivation;  and 
insufficient  capital  for  the  purchase  of  animals,  implements,  and  machine^'.  In  the 
cultivation  of  maguey  we  meet  these  conditions  with  a  plant  that  grows  and  flourishes 
throi^h  the  loi^est  periods  of  drought;  that  requires  for  its  best  development  a  thin, 
rocky,  limestone,  or  coral  soil,  and  which  can  be  grown  in  beach  sanJ;  that  can  be 
produced  on  small  farms  without  the  use  of  a  single  animal;  that  is  not  seriously 
injured  by  any  insect  or  plant  disease;  that  needs  only  a  yearly  or  semiyearly  culti- 
vation; and  that  can,  if  necessary,  be  planted,  cared  for,  and  harvested  with  a  "boto." 

The  rai^uey  plant  of  the  Philippine  Islands,  the  fiber  of  which  is  known  in  .Great 
Britaia  aa  manita  aloe  and  in  the  United  States  as  Philippine  maguey,  and  the  heni- 
quen  plant  of  Yucatan,  which  produces  the  sisal  hemp  of  commerce,  are  closely  allied 
species  of  the  eenus  Agave.  These  two  plants  have  the  same  habits  of  growth  and  are 
propagated  and  cultivated  by  the  same  methods..  The  fiber-estracting  machines  that 
are  used  for  sisal  can  be  used  also  for  maguey. 

The  production  of  sisal  hemp  has,  within  a  comparatively  few  years,  made  Yucatan 
one  of  the  richest  States  in  the  Kepublic  of  Mexico.  The  wonderful  development  of 
this  industry  is  indicated  by  the  imports  of  sisal  hemp  into  the  United  States  which 
were  in  1894,  48,468  tons,  valued  at  $3,742,073;  and  m  1904,  109,214  tons,  valued  at 
$15,935,655.  an  increase  in  value  of  328  per  cent  in  ten  years.  The  Philippine  maguey 
industry,  although  on  a  much  smaller  scale,  shows  an  equally  encouraging  growth. 
The  export  of  masuey  fiber  from  the  Philippine  Islands  for  the  year  1901  was  875  tons, 
while  for  the  fiscal  year  1905  it  was  1,878  tons,  an  increaseot  115  per  cent  in  four  years. 

This  remarkable  increase  in  the  production  of  m^uey  has  neen  effected  in  two 
different  ways.    The  failure  of  other  crops  because  of  drought,  insect  attacks,  or  the 

Note. — The  following  illustrations  accompanying  this  report  are  on  file  in  the  War 
Department; 

Plate  1,  Maguey  field  in  northern  Luzon;  2,  Sisal  hemp,  Hawaiian  variety;  3,  Sisal 
field  in  Yucatan'  4,  Harvesting  maguey;  5,  Harvesting  sisal;  6,  Maguey  field;  7, 
Cleanii^  maguey  by  "retting";  8,  "Pioneer"  fiber-eitracting  machine;  9,  "Prieto'^ 
fiber-extractmg  machine. 
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Bcarcity  of  animaJa  has  led  many  Philippme  planters  firet  to  investigate  and  then  to 

Slant  ini^ey.    The  introduction  of  a  modem  flber-extractii^  machine  in  IIocos 
orte  has  stimulated  the  industry  throughout  that  province. 

The  establishment  of  this  industry  on  a  thoroughly  satisfactory  basis  in  the  Philip- 
pine Islands  requires  three  definite  lines  of  improvement:  First,  an  improved  system 
of  plantii^.     It  is  the  almost  universal  custom  of  Philippine  planters  to  set  out  maguey 

Slants  but  2  or  3  feet  apart.     On  the  Yucatan  sisal  plantations  it  has  been  lioroughly 
emonstrated  that  plantii^  in  rows  12  feet  apart,  with  plants  4*  feet  apart  in  the  row, 
will  eive  more  fiber  per  acre  and  fiber  of  better  quality  than  where  the  plants  are  set 
T  together.    Second,  an  improved  system  of  cuttii^  the  leaves.    The  Philip- 


pine planter  frequently  commences  cutting  when  the  plants  are  bi 

half  veara  old.     Following  this  first  premature  cutting,  each  year  the  plant  is  denuded 


half  veara  old.  liollowinK  this  hrst  premature  cutting,  each  year  the  plant  is  denuded 
of  all  but  a  few  leaves.  This  system  results  in  a  wakened  and  stunted  plant,  and  a 
considerable  part  of  the  immature  leaves  thus  harvested  contain  but  little  fiber.  The 
Yucatan  system  of  cutting  at  one  time  only  the  mature  leaves  around  the  base  of  the 

ilant  keeps  the  plant  always  in  vigorous  condition,  and  gives  more  and  better  fiber. 

Third,  the  use  of  fiber-extracting  machines.  The  Philippme  method  of  retting  is  slow, 
expensive,  and  results  in  the  production  of  inferior  fiber.  On  all  of  the  larger  sisal 
plantations  fiber-extracting  machines  are  now  used. 

With  the  more  careful  selection  of  suckers  for  planting,  a  better  system  of  cultiva- 
tion, and  more  judicious  croppii^,  it  b  only  reasonable  to  expect  that  the  maguey 
plant  which  we  now  have  can  be  improved.  Furthennore,  the  true  sisal  plant,  Agave 
rigida  sisalana,  which  has  been  imported  from  Hawaii  and  is  now  being  grown  in  the 
Philippine  Islands,  gives  promise  ol  satisfactory  results.  The  machine  question  is 
not  a  difficult  one,  as  the  machines  required  have  already  been  perfected  after  long 
years  of  trial  on  the  sisal  plantations  of  Yucatan.  The  wide  distribution  of  maguey 
throughout  the  islands,  and  the  very  general  interest  tiial  is  now  heii^  shown  in  this 
plant,  will  greatly  facilitate  the  development  of  the  industry. 


The  fiber  of  the  heniquen  or  sisal  hemp  plant  has  been  utilized  in  Yucatan  for  cen- 
turies, but  only  within  comparatively  recent  years  has  it  become  an  article  of  com- 
mercial importance.  The  industry  is  supjwsed  to  have  been  started  in  Yucatan  by 
the  Toltecs  about  A.  D.  1060.  In  1783  a  commission  appointed  by  the  royal  Spanirfi 
navy  investigated  this  fiber  and  reported  favorably  concemii^  it.  In  1839  an  asso- 
ciation was  formed  in  Yucatan  to  promote  the  cultivation  of  heniquen,  but  owing  to 
the  fact  that  at  this  time  all  of  the  fiber  produced  was  extracted  by  the  use  of  crude, 
wooden  implements,  the  industry  was  not  a  profitable  one.  Realizing  the  need  of  a 
fiber-extracting  machine  for  heniquen,  the  State  government  offered  a  reward  of 
$10,000  Mexican  to  the  inventor  of  a  satisfactory  machine.  This  offer  resulted  in 
the  invention  of  the  "raapadoi,"  from  which  have  come  the  improved,  automatic 
machines  that  have  made  the  sisal  industry  what  it  is  to-day.  In  1875  the  total  export 
of  sisal  hempfromYucatanwasvalued  at  $710,124  Mexican.  In  1900  it  had  increased 
to  122,616,032,  and  in  1904  it  was  $32,022,563. 

From  Yucatan,  sisal  hemp  has  been  introduced  into  Florida,  the  Bahama  Islands, 
the  Caicos  Islands,  Mauritius,  the  Hawaiian  Islands,  Cape  Colony  and  NataJ,  West 
Africa.  Australia,  and  India.  In  the  Bahamas  the  sisal  industry  has  attained  con- 
siderable proportions  and  is  now  firmly  established.  The  exports  of  sisal  from  the 
Bahamas  are  now  valued  at  about  $200,000  per  annum.  In  Hawaii  20,000  sisal  plants 
were  imported  by  the  commission cf  of  agriculture  and  forestry  in  1893.  Some  years 
later  the  Hawaiian  Fiber  Company  was  formed  and  it  now  baa  850  acres  of  sisal  under 
cultivation.  It  was  estimated  in  1903  that  fully  10,000  acres  of  sisal  had  then  been 
planted  in  Hawaii. 


The  maguey  plant  was  probably  first  introduced  into  the  Philippine  Islands  from 
Mexico.  It  is  now  known,  and  is  utilized  for  local  purposes,  in  nearly  every  province 
of  the  Archipelago.  Until  quite  recently  the  production  of  maguey  as  an  article  of 
export  has  been  confined  to  the  Provinces  of  IIocos  Sur  and  llocos  Nort«.  During  the 
past  three  y^ears,  however,  many  planters  in  other  provinces  and  islands  have  given 
their  attention  to  maguey,  so  that  to-day  the  industry  has  obtained  a  foothold  in  a 
number  of  provinces.  The  provincial  governor  of  Cagayan  has  recently  reported  that 
263  hectares  of  land  in  that  province  are  now  planted  in  maguey.  The  provincial 
governor  of  Batangas  states  that  in  the  one  town  of  Nasugbu  there  are  now  6,000,000 
maguey  plants.  From  the  Provinces  of  Union,  Pangasinan,  and  Zambales,  and  from 
the  Islands  of  Cebu  and  Negros  reports  have  been  received  which  show  that  the  liiaguey 
industry  in  these  districts  has  pjased  beyond  the  experimental  stage. 
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The  heniquen  of  Yucatan,  Agave  ritjida  elongala;  the  eiaal  of  Hawaii,  Agave  rigida 
malatm;  and  the  maguey  of  the  Philippine  Islands,  recently  identified  at  the  Hoyal 
Botaaic  Gardens,  Kew,  as  Agave  cantula,  are  very  similar  plants.  All  havo  the  short, 
thick  stem:  the  aloe-like  duster  of  large,  fleshy  leaves;  and  the  tall  flower  stalk,  or 
"pole,"  which  bears  a  larse  number  of  small  bulbils,  or  pole  plants.  The  Hawaiian 
plant  differs  from  that  of  Yucatan  in  having  a  shorter  trunk,  leaves  Bmooth-edged,  or 
bearing  a  few  unequal  teeth,  and  the  fiber  less  in  quantity,  but  superior  in  quality, 
The  Philippine  maiuey  plant  has  a  short  trunk,  leaves  from  4  to  6  feet  long,  from  2J 
inches  wide  at  the  base  to  4  ineh^  wide  at  the  middle,  and  about  1  inch  thick  at  the 
base;  lateral  teeth  three-fourths  to  IJ  inches  apart;  dark-brown  terminal  spine  one- 
half  inch  lone,  and  fiber  finer,  white,  and  longer,  but  less  in  quantity  than  either  the 
Yucatan  or  the  Hawaiian  V    '  '' 


The  fiber  of  maguey  is  derived  from  the  leaves,  and  is  obtained  by  separating  the 

Sulpy  portion  of  the  leaf  from  the  fine  filaments,  or  fibrovascular  bundles,  which  run 
iroi^n  this  pulp.    The  fiber  is  white,  or  yellowish -white,  in  color,  4  to  5  feet  i 


Sulpy  portion  of  the  feat  from  the  fine  filaments,  or  fibrovascular  bundles,  which  ri 
iroi^n  this  pulp.  The  fiber  is  white,  or  yellowish -white,  in  color,  4  to  5  feet 
length,  fine  and  soft,  and  more  wavy  or  fluffy  than  abaci.  Another  marked  quality 
its  elasticity,  which  gives  it  great  value  when  used  for  cordage  that  is  liable  to  . 
subjected  to  any  sudden  strain.  In  strength  it  is  inferior  to  abaci,  but  superior  ti 
coir,  jute,  sunn  hemp,  and  Eussian  hemp. 


Maguey,  if  planted  in  a  well-drained  soil,  -willgrowinalmostany  partof  the  Philip- 


provinces  best  adapted  to  the  cultivation  of  maguey  are  those  where  there  ia  a  long  dry 
season  and  a  light  lainfall.  With  an  abundant  supply  of  atmospheric  moisture  and  a 
rich,  moist  soil  this  plant  will  grow  and  flourish,  but  under  these  conditions  the  leaves 
develop  a  lawe  amount  of  pulp  and  a  small  percentage  of  fiber. 

A  thin,  rocky  limestone  soil,  or  one  made  up  of  partly  decomposed  coral  rock,  is  best 
suited  for  m^uey.  As  the  roots  of  the  plant  are  very  sensitive  to  an  excess  of  moisture, 
it  is  most  essential  that  the  soil  be  well  drained.  Although  maguey  is  frequently  found 
growing  in  almost  pure  beach  sand,  the  conditions  under  whidi  tiae  plant  can  be  most 
profitably  cultivated  are  indicated  by  the  following  statement  relative  to  sisal  hemp 
cultivation  in  the  Bahama  Islands: 

"I  have  both  read  and  heard  it  broadly  asserted  that  sisal  will  grow  and  flourish 
anywhere,  no  matter  how  sterile  or  impoverished  the  land  may  be.  My  ot^ervations, 
however,  do  not  confirm  this.  I  do  not  mean  to  convey  the  idea  that  really  good  rich 
land  is  necessary  for  its  successful  cultivation,  but  merely  to  remove  the  impression, 
if  such  there  be,  that  the  plant  will  thrive  in  dry  arid  sand,  or  on  rocky  land  void  of 
soil.  Worn-out  "provision"  and  pineapple  fieldsappear  to  be  well  suited  to  its  culti- 
vation, while  on  broken,  rocky  surfaces,  containing  innumerable  "pot  holes"  and 
crevices,  in  which  is  deposited  the  ordinary  black  or  red  earth,  the  plant  luxuriates." 
(Bulletin  Eoyal  Kew  Gardens,  London,  1892.) 


The  use  of  fiber-extracting  machines  in  the  Philippine  Islands  introduces  a  new  and 
important  factor  in  the  maguey  industry.  Heretofore  the  Ilocos  planters  have  usually 
grown  maguey  in  connection  with  other  crops.  Rice  and  com  have  been  planted  on 
the  lowlands  where  there  is  an  abundant  supply  of  water,  and  maguey  in  small 
"patches"  on  the  rocky  hillsides  and  on  any  available  waste  land  tlSt  coidd  not  be 
used  for  other  purposes.  There  has  been  no  demand  for  alarge,  or  for  a  r^iular,  supply 
of  leaves  in  any  one  locality.  It  baa,  in  fact,  been  impracticable  for  any  one  planter 
'o  handle  satisfactorily  the  output  of  a  lai^o  plantation.     This  situation  is  exactly 


machine.    As  one  improved  automatic  n  . .      ___ ,  .. 

leaves  per  day,  the  continuous  and  profitable  operation  of  such  a  machine  requires  a 
supply  of  leaves  that  can  only  be  produced  on  one  lajge  plantation,  or  on  several 
smaller  plantations  in  close  proximity  to  each  other.  Even  with  one  of  the  smaller 
machines  cleaning  from  10,000  to  15,000  leaves  per  day,  the  planter  will  be  able  to 
handle  a  far  greater  number  of  leaves  than  has  been  possible  where  the  fiber  has  been 
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cleaned  by  retting.  While  it  is  not  to  be  expected  that  the  old  method  of  cleaning 
fiber  will  be  immediately,  or  entirely,  eupereeded  by  the  use  of  automatic  fiber- 
cleaning  machines,  the  more  general  use  of  Buch  machmes  in  the  Philippine  Islands 
is  only  a  queetion  of  time,  and  with  their  use  will  come  the  eBtablishment  of  laiger  and 
more  systematically  managed  plactatione. 

A  maguey  plantation  to  be  economically  and  profitably  worked  should  consist  of 
a  fairly  large  area  and  should  be  reaeonably  level,  so  that  m  parts  of  it  can  be  reached 
by  good  roads.  The  location  having  been  selected  and  the  boundary  lines  carefully 
located,  the  plantation  should  be  mapped  and  laid  out  in  fields  or  sections.  The 
maguey  planter  has  always  to  consider  the  question  of  transportation.  M^uey  leaves 
should  be  cleaned  within  twenty-four  hours  after  cutting,  and  as  every  picu!  of  fiber 
produced  means  the  bawling  of  apj>roximately  two  tons  of  green  leaves  fiora  the  field 
to  the  machine,  and  as  the  operation  of  one  of  the  large  machines  reouires  from  40  to 
100  tons  of  leaves  per  day,  the  need  of  havine  both  cheap  and  quiclc  transportation 
is  apparent.  With  this  end  in  view,  the  site  selected  for  the  fiber  extractor,  the  baling 
press,  and  the  storage  sheds  for  fiber  should  be  as  centrally  located  as  possible.  From 
this  point  a  main  r^d,  or  roads,  sufficiently  wide  to  allow  the  use  of  wagons  and  also 
a  portable  track  for  cars  should  extend  through  the  plantation.  Crossroads  may  be 
about  200  feet  apart. 

One  of  the  first  things  to  be  done  on  a  newly  established  plantation  is  to  start  a  nur- 
sery, where  a  supply  of  plants  can  be  propagated  from  bulbs  or  pole  plants.  Even 
though  suckers  may  be  available  and  cheap,  a  good  nursery  will  more  than  pay  for 
the  cost  and  trouble  of  its  maintenance.     Two  or  three  acres  of  good  well-drained 


land  may  be  selected  for  this  purpose,  and  this  land  should  be  thoroughly  plowed  and 
harrowed.  Tho  bulbs,  which  can  be  secured  in  quantity  from  any  old  plantation, 
are  planted  in  rows  18  inches  apart  and  9  inches  in  the  row.  In  one  year  the  nursery 
plants  should  be  from  15  to  18  inches  high,  when  they  may  be  transplanted  to  the 


Maguey  is  propagated  in  two  ways,  from  the  small  "pole"  plants,  or  bulbils,  that 
are  produced  on  the  flower  stalk,  and  from  the  suckers  which  grow  from  the  roots  of 
the  older  plants.  When  a  maguey  plant  reaches  maturity  it  throws  up  a  tall  flower 
stalk  15  or  20  feet  high.  On  the  lateral  arms  of  this  flower  stalk  are  born  a  large  num- 
ber of  blossoms  and  from  these  blossoms  develop  small  plants  2  to  4  inches  in  length. 
These  plants  fall  to  the  ground  when  mature,  and  may  then  be  gathered  and  set  out 

The  second  and  more  common  method  of  propagation  is  by  the  use  of  the  suckers 
which  grow  from  the  roots  of  the  older  planfa.  When  a  maguey  plant  is  from  twelve 
to  eighteen  months  old  it  commences  to  throw  out  underground  runners,  or  rhizomes. 
The  point  of  one  of  these  runners  upon  reaching  the  siuface  of  the  ground  forms  a 
sucker,  or  shoot.  From  30  to  40  suckers  will  be  produced  by  one  plant  during  the  first 
three  or  four  years  of  its  life,  after  which  the  number  decreases.  Where  it  is  possible 
to  obtain  suckers  cheaply,  and  in  sufficient  quantity,  this  method  of  propagation  is 
quicker  and  more  satisfactory  than  the  growing  of  plants  from  bulbils. 


^    .         .         .  -    -  =         -  -  the 

„ the  distance  apart  which  the  plants  are  to  be 

If  the  land  is  not  of  such  a  rocky  character  as  to  make  plowing  impracticable,  it 
IS  well  to  plow  several  furrows  along  the  line  of  each  row  of  plants.  Where  other 
crops  are  to  be  grown  with  maguey  the  entire  field  should  be  plowed. 

The  suckers  that  are  to  be  used  for  planting  may  either  be  taken  from  the  old  fields 
and  set  out  at  once  in  the  new  plantation  or  they  may  be  thrown  in  heaps  and  allowed 
to  fie  in  the  sun  for  six  or  eight  weeks.  The  latter  method  isverygenerally  followed  on 
the  Yucatan  sisal  plantations  and  the  suckers  so  treated  are  said  to  produce  larger  and 
stronger  plants  than  where  they  are  taken  direct  from  one  field  to  another. 

The  system  of  maguey  planting  in  the  Philippine  Islands  differs  materially  from 
that  of  sisal  planting  in  Hawaii  and  Yucatan.  Maguey  is  usually  set  out  but  two  or 
three  feet  apart  each  way,  with  the  result  that  when  tho  plants  mature  the  fields 
become  an  almost  impenetrable  jungle.  Various  systems  have  been  tried  by  planters 
in  other  countries.     Some  have  planted  as  near  as  6  feet  apart  each  way,  others  as  far 
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ajtfirt  aa  9  by  11.  With  too  cloHe  planting  many  leaves  are  torn  and  lacerated  by  tlie 
spines  of  adjoining  plants,  and  the  worfi  of  cultivation  and  harvesting  is  rendered 
extremely  difficult.  On  the  other  hand,  where  the  distance  is  loo  great,  there  is 
unnecessary  waste  of  land.  After  long  experience  the  Yucatan  planters  have  gen- 
erally adopted  the  row  syatem,  with  plaata  4i  feet  apart  in  the  row,  and  rows  12  teet 
apart,  giving  approximately  2,000  plants  to  the  hectare.  The  advantages  of  the  row 
syatem  are  that  it  facilitates  cultivation;  admits  air  and  sunlight,  which  are  necessary 
to  harden  and  strengthen  the  fiber;  expedites  the  work  of  cutting  and  handling  the 
leaves,  and  gives  room  for  replanting  when  the  old  plants  are  approaching  maturity. 

An  improved  Bystem  of  planting  is  a  reform  that  is  ui^ntly  needed  in  l£e  Riilipt  me 
maguey  industry.  Close  planting  and  water  retting  belong  to  the  same  period.  With 
the  introduction  of  fiber-extracting  machines  should  come  a  system  of^planting  that 
shall  give  us  cultivated  maguey  fields  where  now  we  too  often  find  only  tangled  wastes. 


A  maguey  field,  after  it  is  once  well  established,  reqi 

attention  and  cultivation.     Where  the  suckers  have  1: .    -_.      „ 

care  the  loss  will  be  small.  Two  or  three  times  a  year  the  fields  should  be  cleaned 
of  weeds  and  grass,  care  being  taken  not  to  bruise  the  leaves  of  the  growing  plants, 
as  any  such  injury  will  result  in  a  discoloration  of  the  fiber.  Suckers  will  begin  to 
grow  from  the  roote  of  the  old  plants  in  from  twelve  to  e^hteen  months,  and  such  as 
are  not  required  for  setting  new  fields  should  be  removed  and  thrown  away.  The 
ni>wth  of  a  lame  number  of  suckers  on  any  one  plant  not  only  lessens  the  vitality  of 
the  plant  but  also  tends  to  hasten  the  growth  of  the  pole. 

As  maguey  yields  no  return  for  three  or  tour  years  it  is  sometimes  desirable,  while 
the  plants  are  small,  to  cultivate  another  crop  on  tJie  same  land.  The  practicability 
of  doing  this  will  depend  largely  on  the  nature  of  the  soil,  maguey  frequently  being 
grown  on  land  that  will  produce  no  other  crop. 

"At  the  Grenada  Botanical  Station,  in  the  Windward  Islands  one-half  of  a  sisal 
field  was  planted  with  com.  It  was  noticed  that  the  small  sisal  plants  shaded  by  the 
com  made  far  greaterprogreesthanthosewithoutshade."  {Bulletin Royal Kew Gar- 
dens, London,  1892.) 

In  the  Bahama  Islands  similar  results  have  been  obtained  with  both  com  and  cotton. 
These  crops  aro  not  onlv  beneficial  in  furnishing  shade,  but  they  also  keep  down  the 
weeds  ana  yield  a  product  of  more  or  less  value,  Camotes  (sweet  potatoes),  which 
are  frequently  planted  in  abacd  fields,  should  not  be  planted  with  maguey,  as  the 
vines  would  soon  entirely  cover  the  small  plants  and  retard  their  prow^. 

The  early  or  late  poling  of  the  plant  is  a  consideration  upon  which  may  depend 
the  entire  success  or  failure  of  the  industry.  It  is  essential  with  a  crop  that  yields 
no  return  tor  from  three  to  five  years  after  planting,  that  it  shall  continue  productive 
for  a  considerable  number  of  years  without  replanting.  In  the  case  of  maguey  the  growth 
of  the  pole,  which  is  soon  followed  by  the  death  of  the  plant,  is  in  part  the  result  of 
natural  conditions,  and  in  part  depends  on  the  variety  and  care  of  the  plant.  The  life 
of  the  Yucatan  sisal  plant,  after  the  first  cuttii^  of  leaves,  is  from  ten  to  twenty-five 
years,  while  that  of  the  Bahama  plant  is  from  five  to  eight  years.  The  longer  life  of 
the  Yucatan  plant  is  due  to  difference  in  variety,  climatic  and  soil  conditions,  and 
the  more  car«ul  system  of  croppiiw;  of  the  Yucatan  planters.  A  humid  climate  and 
a  moist  soil  tend  to  bring  on  early  poling.  The  carelose  cutting  of  leaves,  and  either 
long  delay  in  cutting  or  overcropping,  have  the  same  result.  If  the  pole  is  lopped  oft 
as  soon  as  it  ajipears  above  the  leaves,  the  lite  of  the  plant  will  be  prolonged  a  year 
or  more,  allowing  the  leaves  then  on  the  plant  to  mature. 


The  number  of  years  required  for  the  production  of  the  first  cutting  of  leaves  is 
variable,  depending  on  the  size  and  condition  ot  the  suckers  when  planted,  subse- 
quent climatic  conditions,  and  the  nature  ot  the  soil.  Ordinarily  the  first  crop  of 
leaves  will  mature  in  three  or  four  yeara.     In  Hawaii  the  first  leaves  are  cut  at  three 

{ears  from  the  time  of  planting  in  the  field,  or  four  years  from  the  time  of  settii^ 
ulbils  in  the  nursery.  The  Yucatan  heniquen  requires  from  four  to  seven  years 
to  mature  the  first  leaves. 

It  is  customary  to  harvest  maguey  once  a  year,  preferably  during  the  dry  season. 
In  the  wet  season  the  leaves  contain  a  smaller  percentage  of  fiber,  and  the  frequent 
rains  interfere  with  the  work  ot  drying.  Each  plant  should  yield  from  15  to  30  leaves 
annually.  There  is  no  fixed  rule  governing  the  time  for  cutting  the  leaves,  and  this 
matter  is  one  to  he  determined  largely  by  judgment  and  experience.    Only  those 
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leaves  should  be  cut  which  incline  toward  a.  horizontal  position  and  show  signs  of 
maturity.  As  too  much  cutting  will  soon  destroy  the  strongest  of  plants,  constant  care 
should  be  exercised  against  overcropping. 

The  harvesting  of  sisal  in  Yucatan  is  done  principally  by  Indians,  who  do  this 
work  with  "corbas, "  the  corba  being  a  bolo  having  a  blade  curved  at  the  end.  An 
average  day's  work  is  from  1,500  to  2,000  leaves.  Following  each  cutter  is  a  woman, 
or  boy,  who  cuts  oft  the  thorny  sides  and  end  spine  of  the  leaves  and  maies  them 
up  into  bundles  of  fifty.  These  bundles  of  leaves  are  carried  out  to  the  roads  and 
transported  on  small  tram  cars  to  the  cleaning  machine. 


Maguey  leaves  should  he  cleaned  within  twenty-four  hours  after  they  are  cut  from 
the  plant.     If  left  for  a  longer  period  tlian  this  the  fiber  will  become  discolored  at  the 

An  average  leaf  of  maguey  is  from.  4  to  6  feet  long,  weighs  from  1  to  2  pounds, 
and  is  about  1  inch  thick  at  the  base.  It  consists  of  a  mass  of  cellular  tissue,  through 
which  run  the  flbro-vascular  bundles,  or  fibers.    The  work  of  fiber  extraction  consists 


n  separating  the  pulpy  portion  of  the  leaf  from  these  fine  filaments.  There  are  V 
jeneral  methods  by  which  this  end  is  accomplished.  The  leaf  may  be  placed 
water  until  the  pulp  becomes  so  rotten  that  it  can  be  easily  removed  by  washing  and 


beatii^;  or,  the  leaf  while  still  green  may  be  treated  to  some  scraping  process  that 
-B  the  pulp  and  leaves  the  cleaned  fiber. 


The  first  of  these  methods,  known  as  "retting,"  is  the  way  in  which  maguey  fiber 
is  ordinarily  cleaned  in  the  Philippine  Islands.  In  the  retting  process  the  leaves 
are  first  cut  from  the  plant  and  the  thorns  and  spines  are  removed.  These  leaves  are 
then  beaten  and  crushed,  or  are  split  into  several  pieces,  and  are  frequently  made 
up  into  small  bundles.  These  bundles  are  placed  one  upon  another  in  the  tide  water 
of  some  near-by  river  or  creek,  where  they  are  allowed  to  remain  from  seven  to  fmirteen 
days,  or  until  the  pulp  can  be  easily  removed  from  the  fiber.  As  the  leaves  at  the 
bottom  will  ferment  more  rapidly  than  those  nearer  the  top,  the  bundles  are  turned 
every  few  days,  but  even  where  the  greatest  care  is  taken  some  of  the  leaves  will  t* 
overretted  and  the  fiber  weakened.  The  retting  process  requires  a  great  deal  of  time 
and  labor,  and  results  in  the  production  of  an  mferior  quafity  of  fiber.  It  can  only 
be  recommended  where  the  purchase  of  a  fiber-extracting  machine  is  an  impossibilty. 

The  leaf  of  sisal  hemp  is  practically  the  same  as  that  ofmaguey,  and  can  be  cleaned 
by  the  same  methods.  Eetting,  however,  has  never  been  generally  practiced  in  the 
sisal-producing  countries.  Previous  to  tne  invention  of  a  machine  for  extractii^ 
sisal,  tbis  fiber  was  cleaned  in  Yucatan  by  a  scraping  process.  Crude,  wooden  iir^le- 
mentSj  known  as  the  "pacch^"  and  the  "tonkas,  were  used  for  this  work.  With 
these  implements  one  man  could  clean  only  from  6  to  9  pounds  of  fiber  daily. 

The  first  machine  used  for  cleaning  sisal,  which  waa  the  "rapasdor,"  was  the  inven- 
tion of  a  Franciscan  friar.  This  machine  is  still  used  to  some  extent,  and  all  of  the 
improved,  automatic  fiber-extracting  machines  that  are  used  to-day  for  cleaning  sisal 
and  maguey  are  constructed  on  the  same  principle  and  are  but  improvements  of  this 
old  machine. 

The  rapasdor  consists  of  a  54-inch  wheel  which  runs  in  a  heavy  wooden  case.  Across 
the  6-incn  face  of  this  wheel,  about  1  foot  apart,  are  placed  brass  scraping  knives. 
The  leaf  is  inserted  through  a  hole  in  the  case,  being  held  by  a  clamp,  and  whips 
downward  as  the  wheel  moves  around.  A  heavy  curved  block  placed  underneath  is 
then,  by  means  of  a  lever,  brought  to  bear  on  the  leaf  pressing  it  against  the  revolving 
wheel,  which  almost  instantly  crushes  and  scrapes  away  the  pulp.  The  leaf  is  then 
withdrawn  and  the  other  end  cleaned  in  the  same  manner.  Two  operators  are  required 
for  the  raspador,  one  of  whom  feeds  the  leaves  rnto  the  machine  while  the  other  operates 
the  lever. 

On  the  sisal  plantations  the  raspador  has  now  been  lai^elj'  superseded  by  the 
"Prieto,"  the  "Torroella,"  and  other  automatic  machines,  which  clean  from  60,000 
to  150,000  leaves  per  day.  Where  these  machines  are  used,  one-half  of  each  day's 
cutting  of  leaves  is  reserved  for  the  following  day  so  that  the  work  of  cleaning  can 
commence  in  the  early  morning.  The  leaves  are  not,  however,  allowed  to  accumu- 
late, as  after  twenty-four  hours  they  begin  to  harden  and  are  difficult  to  clean. 

In  cleaning  with  the  improved  automatic  machines,  the  bundles  of  leaves  are  first 
placed  on  endless  carriers,  which  take  them  up  to  the  machine  platform  and  drop  them 
on  the  feed  tables.  The  bundles  are  then  broken  and  the  leaves  fed  into  the  grip 
chains  which  draw  them  into  the  machine.  These  machines  have  either  two  or  three 
scraping  wheels,  somewhat  similar  to  those  of  the  raspador.  On  the  grip  chains  the 
leaf  IB  conveyed  to  the  firet  scraping  wheel,  which  instantly  cleans  one-half  of  it.     It 
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ia  then  carried  on  to  the  second  scraping  wheel,  and  in  the  case  of  the  three-wheel 
machines  subaequently  to  the  third  wheel,  which  cleans  the  other  half  in  a.  similar 
manner,  the  cleaned  fiber  being  thrown  out  at  the  opposite  end  of  the  machine.  One 
machinist  ie  required  to  attend  to  the  machine,  one  ma,n  to  feed  it,  and  two  boys 
receive  and  handle  tbe  fiber. 


The  introduction  and  the  use  of  fiber-extracting  machines  is  the  most  vital  ques- 
tion affecting  the  maguey  industry.  Without  such  machines  the  cultivation  of  maguey 
is  confined  to  limited  areas liear  the  aeacoast,  where  the  tide  water  can  be  utilized  for 
rettii^  the  leaves.  The  fiber  thus  produced  is  interior  in  quality,  and  can  never  rank 
with  sisal  in  the  markets  of  the  world.  The  introduction  ot  machinery  is,  in  fact, 
absolutely  essential,  if  any  considerable  development  of  the  maguey  industry  is  to 
take  place. 

The  principal  obstacle  to  the  immediate  use  of  the  lai^  autoinatic  machines  in 
the  Philippine  Islands  is  that  few  of  our  maguey  planters  are  in  a  position  either  to 
purchase  these  machines  or  to  use  them  to  advantage,  Ma^ey  has  been  planted  in 
small  and  widely  scattered  fields,  and  the  facilities  for  transporting  a  large  number 
of  leaves  to  any  one  central  point  are  extremely  poor.  An  improved  fiber-extracting 
machine,  to  be  profitably  operated,  must  have  such  a  supply  of  leaves.  Tliere  are 
a  few  plantations,  or  localities,  that  will  soon  be  in  a  position  to  use  one  of  these 
machinea,and  the  numberwillundoubtedlyincreaseastheindustrydevelops.  What 
is  most  urgently  needed  at  the  present  time,  however,  is  a  small  madiine  of  limited 
cost,  weight,  and  cleanii^  capacity,  that  can  be  used  on  the  smaller  farms. 

The  old  Mexican  raspador  has  been  brought  into  the  islands,  and  has  been  given 
numerous  trials  and  experiments.  The  results  obtained  have  not  been  entirely 
satisfactory.  The  quality  of  the  fiber  cleaned  by  the  raspador  is  excellent,  but  the 
amount  of  fiber  obtained  is  hardly  sufficient  to  justify  the  cost  of  operating  the  machine. 
The  use  of  the  raspador  in  its  present  condition  can  not  be  recommended.  A  small 
machine,  the  "Pioneer,"  constructed  on  the  same  principle  as  the  raspador  but  with 
certain  improvements,  is  soon  to  be  introduced  into  the  Thilippine  Islands.  If  this 
machine  does  the  work  that  it  is  claimed  to  do  it  should  be  admirably  suited  to  the 
present  needs  of  the  Philippine  maguey  planter. 

There  are  a  number  of  different  automatic. fiber-extracting  machines  in  quite  gen- 
eral use  in  Yucatan.  White  each  of  these  machines  has  its  partisans,  the  "Prieto"' 
appears  to  be  in  most  general  use.  Ordinarily  these  machines  do  not  clean  «p  to 
their  full  capacity  because  ot  the  ignorance  of  the  labor  used  to  operate  them.  The 
machines  used  in  Yucatan,  and  the  cost  of  each,  are  shown  in  the  following  table, 
prepared  by  the  American  consul  in  Merida: 

Hemp-cletming  maehines  in  actual  use  upon  the  plantations  in  Yucatan. 


NUDlbCt 

Number 

Costotmacbme. 

Mflohin«. 

borse- 
power. 

Mexlcsn 

jkx- 

FrUto  T«[orniei3 
Torroella  reformed 
VillamorrrforniPd 
Stepbeus 

100  OOQ 

i 

25 
70 

17,000 
7;000 

13,003 
3  6% 
3,003 

The  machine-cleaned  maguey  fiber  of  Laoag  is  washed  after  it  is  taken  from  the 
machine,  and  is  then  dried  in  the  sun.  The  sisal  produced  by  the  Hawaiian  Fiber 
Company  is  washed  as  it  passes  through  the  machine.  In  Yucatail  the  fiber  is  not 
washed  but  is  taken  from  the  machine,  placed  upon  small  trucks,  and  carried  at  once 
to  the  drying  yards.  In  the  yards  the  fiber  is  hung  over  galvanized- wire  racks  to 
dry  in  the  sun.  If  allowed  to  remain  any  length  of  time  after  cleaning,  without 
exposure  to  the  sun,  it  will  become  dark  and  spotted.  If  exposed  to  rain  or  dew  it 
loses  its  luster.    On  one  or  two  of  the  Yucatan  plantations  gal vani zed-iron  piping  is 
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now  used  in  place  of  wire  with  eatietactory  results.  In  Hawaii  the  wet  flher  is  taken 
from  the  machine  and  is  laid  on  the  ground  to  dry.  While  this  method  ot  dryii^ 
f[ives  a  fiber  that  is  straighter  and  therefore  more  easily  handled  in  the  haling  press, 
its  desirability  is  to  be  questioned. 

When  quite  dry  the  fiber  ia  taken  to  the  baling  press,  in  which  it  should  be  laid 
etmght  without  doublii^  over.  On  the  smaller  Yucatan  plantations  screw  presses 
are  used,  and  on  the  larger  estates  hydraulic  presses.  The  weight  of  the  Yucatan 
bales  ia  variable,  ranging  from  14  to  16  arrobas,  350  to  400  pounds.  The  dimensions 
of  a  15-arroba  bale  are  32  by  25  by  44  inches.  Hawaiian  sisal  is  put  up  in  hales  weigh- 
ii^  500  iKJunds,  with  dimensions  of  54  by  30  hy  30  inches.  The  bales  are  not  covered 
and  are  tied  either  with  cheap  rope  or  with  twisted  fiber.  Practically  all  of  the  Philip- 
pine maguey  fiber  is  shipped  to  Manila  and  baled  on  the  abaca  presses. 


The  annual  yield  per  acre  of  maguey  fiber  will  depend  upon  the  number  of  plants 
per  acre,  the  number  of  leaves  cut  from  each  plant,  the  size  and  weight  of  these  leaves, 
and  the  percentage  of  fiber  which  they  contam.  These  several  factors  are  so  variable, 
even  on  a  well-organized  plantation,  that  we  find  the  widest  variations  in  the  esti- 
mates of  fiber  yield.  On  two  adjoining  plantations,  where  conditions  are  apparently 
the  same,  quite  different  results  may  be  obtained.  The  estimates  made  by  author- 
ities and  by  planters  as  to  the  average  yield  of  sisal  per  acre  range  from  400  to  1,500 
pounds. 

The  yield  of  maguey  ia  considerably  less  than  that  of  sisal.  This  is  due  in  part  to 
the  difference  between  the  Yucatan  and  the  Philippine  plant  and  fiber,  and  also  to 
the  more  highly  developed  system  of  cultivation  of  the  Yucatan  planters.  Maguey 
fiber  is  finer  tlian  sisal,  and  from  a  given  weight  of  leaves  we  get  a  smaller  percentage 
in  weight  of  fiber  than  is  obtained  in  Yucatan.  With  respect  to  cultivation,  the 
close  planting  and  over-cropping  so  commonly  practiced  by  our  maguey  planters 
result  in  the  production  of  many  small  and  undeveloped  leaves. 

In  Yucatan  it  ia  generally  estimated  that  82  plants  wilt  give  an  annual  yield  of  100 
pounds  of  fiber.  On  this  basis,  with  plants  set  at  4i  by  12  feet  apart,  or  approximately 
800  to  the  acre,  the  fiber  yield  per  acre  would  be  B75  pounds.  Under  average  con- 
ditions each  plant  should  yield  annually  from  15  to  30  leaves,  giving  a  total  of  from 
12,000  to  24,000  leaves  per  acre.  The  fiber  yield  is,  ordinarily,  about  50  pounds  per 
thousand  leaves.  The  fiber  yield  from  12,000  leaves,  at  50  pounds  per  thousand,  is 
600  pounds,  and  from  24,000  leaves,  at  60  pounds  per  thousand,  1,200  pounds,  or  an 
average  of  900  pounds  of  fiber  per  acre. 

The  following  table,  showing  the  results  of  experiments  made  by  Dr.  Charles  Rich- 
ards Dodge  in  Yucatan,  indicates  the  average  weight  of  leaves  and  the  per  cent  of  fiber 
which  they  contain: 


l.ot. 

AiP- 

Weight, 

Fiber 
yieW. 

yeari 

"oumTs 

Percent 

1 

^ 

' 

211 

<,« 

The  average  fiber  yield  of  maguey  in  the  Philippine  Islands  can  not  be  accurately 
estimated  for  the  reason  that  we  have  no  uniform  system  either  of  planting  or  of  har- 
vesting. Estimates  made  by  Philippine  planters  as  to  the  average  yield  of  maguey 
fiber  range  from  20  to  40  pounds  per  thousand  leaves.  The  fiber  yield  from  12,000 
leaves  at  20  pounds  per  thousand  is  240  pounds;  and  from  16,000  leaves  at  40  pounds 
per  thousand  is  640  pounds,  or  an  average  ot  440  pounds  per  acre.  In  experiments 
made  at  the  Singalong  eKperimcnt  station  in  Manila,  the  averse  weight  of  a  single 
mature  leaf  of  Philippine  maguey  was  found  to  be  28.1  ounces,  and  the  yield  of  fiber 
2.6  per  cent.  On  tins  basis  1,000  leaves  would  yield  45.6  pounds  of  fiber,  or  1  acre 
producing  16,000  leaves  would  give  an  annual  fiber  yield  of  730  pounds. 
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On  February  23.  1906,  the  market  quotations  in  Manila  (or  m^uey  fiber  were  as 
follows:  No.  1,  Plb;  No.  2,  P12;  No,  3,  Td,  per  picul.  On  December  29,  1905,  a 
sample  o£  ms^ey  fiber,  Bubmitted  to  ttefirmoEMacleoddi  Co.  in  Manila,  was  reportoU 
upon  88  follows; 

"The  sample  of  machine-cleaned  m^iiey  fiber  you  left  here  is  very  handsome,  and 
I  should  say  of  a  value  eq^ual  to  sisal,  say,  7J  to  7}  cents.  United  States  currency,  f.  o.  b. 
New  York;  or.  Bay,  PIS  in  Manila.  It  might  be  a  little  cleaner  of  wood,  or  pulp,  and 
the  ropy  ends  are  objectionable,  but  we  constantly  have  the  same  defects  in  the  Yuca- 
tan sisal.  This  sample  ia  infinitely  better  than  the  old  salt-water-retted,  hand-cleaned 
Manila  maguey.     It  ia  not  quite  as  strone  aa  sisal,  but  finer  in  texture." 

Samples  of  maguey  forwarded  to  London  in  October,  1905,  were  quoted  at  £30  per 
ton,  the  London  quotations  for  sisal  on  the  same  date  being  £37.  Machine-cleaned 
mt^uey  fiber  forwarded  to  fiber  brokers  in  New  York  City,  in  1905,  was  reported  to 
have  approximately  the  same  value  as  sisal.  The  usual  New  York  quotations  for 
No.  1,  hand-cleaned  maguey  are  tromone-half  to  three-fourths  of  a  cent  less  per  pound 
than  for  Yucatan  sisal. 

The  following  New  York  quotationa  for  sisal  hemp  and  for  "fair  current"  Manila 
indicate  the  relative  value  of  Manila  hemp  and  good  machine-cleaned  maguey: 
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The  following  table  shows  the  output  and  value  of  Yucatan  sisal  from  1900  to  1905: 

Year. 

B^s. 

Value,  Mex- 
ican currency. 

1900 

|;| 

sod!  430 

oon.noB 

3T0.05li 

38,022,663.45 

The  most  important  use  of  sisal  hemp  and  maeuey  in  the  United  States  is  for  the 
manufacture  of  binder  twine.  This  fiber  is  also  largely  used  for  tarred  lath  and  fod- 
der yams,  and  for  other  cordage  purpwee. 

In  Yucatan  and  South  America  aiaal  ia  employed  for  cordage,  nets,  lines,  hammocks, 
saddlecloths,  eirdles,  bridles,  etc.  The  Yucatan  aiaal  hammocks,  made  from  care- 
fully prepared,  hand-cleaned  sisal,  are  remarkably  strong  and  durable. 

In  the  Philippine  Islands,  particularly  in  the  Visayas,  considerable  maguey  fiber 
is  produced  for  local  use.  The  young  and  tender  leaves  are  selected  and  are  cleaned 
by  the  scraping  process  used  for  cleaning  pineapple  leaves.  The  fiber  thus  obtained 
is  soft  and  fine,  and  is  used  for  making  delicate  handkerchiefs  and  cloth.  Maguey  is 
also  used  to  some  extent,  in  the  localities  where  it  is  cultivated,  for  making  various 
kinds  of  cordage. 


A  maguey  or  sisal  leaf  contains  from  2i  to  5  per  cent  of  fiber  and  from  95  txi  97^  per 
cent  of  waste.  On  the  Yucatan  sisal  plantations  the  fiber-cleaning  tnachlnes  are 
placed  <m  raised  platforms  beneath  which  are  small  dump  cars  that  catch  the  waste 
as  it  falls  from  the  machine.  This  waste  consists  largely  of  water,  which  is  allowed 
to  run  off;  the  remaining  soft,  green  pulp,  and  short,  broken  fiber  being  run  out  on  the 
cars  to  the  dump  pile. 
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In  Hawaii  an  attempt  is  now  being  made  to  separate  and  clean  the  short  fiber  that  is 
in  the  waste,  and  to  utilize  this  fiber  as  a  filling  material  for  mattresses.  The  waste  fiber 
is  first  separated  from  the  pulp  with  an  ordinary  piw^hfork.  It  ia  then  steamed  to 
remove  the  odor,  washed,  dried  in  the  sun,  and  passed  several  times  tliroi^h  a  picker 
and  cleaner.     This  process  requires  so  much  time  and  labor  that  its  utility  is  doubtful. 

It  has  been  fully  demonstrated  that  an  excellent  quality  of  paper  can  be  manufac- 
tured from  mafiuey  waste.  The  principal  obstacle  to  the  use  of  the  waste  for  this  pur- 
pose is  the  difflculty  and  cost  of  collecting  it  in  sufficient  quantity.  The  use  of  fftiet^ 
extracting  machines  will  result  in  the  production  of  large  quantities  of  waste  where  it 
can  be  easily  and  cheaply  handled,  and  will  introduce  the  question  of  utilizing  this 
waste  as  a  paper-making  material. 


Although  themaguey  plant  seldom  suffers  any  injury  from  either  insect  pests  or  plant 
diseases,  an  insect  IS  found  inYucatan,  and  a  fungous  disease  in  the  Bahamas,  both  of 
which  do  some  little  damage  on  the  sisal  plantations. 

^"   ■"       ■  ........  ^|.|^^ 

"The  female  insect  lays  its  ee^  on  the  trunk  of  the  henequin  plant  a  few  inches  above 
the  ground.  When  hatched  the  larva  burrows  into  and  throu«i  the  outer  bark  to  the 
harder  fiber  of  the  interior,  when  it  generally  takes  an  upward  direction  and  burrows 
from  6  to  12  inches  during  its  larval  existence.  When  full  grown  it  worksite  way  to  the 
bark,  where  it  changes  to  a  pupa  and  so  remains  for  some  months,  when  it  hatches  into 
the  adult  beetle  and  emerges  from  the  plant,  which  it  leaves  injured  and  weakened, 
but  rarely  kills.  Three  or  more  larvae  in  the  same  plant  will  surely  destroy  it,  but  that 
number  IS  ol  very  rare  occurrence, " 

The  fungous  disease  that  has  appeared  in  the  Bahamas  is  described  by  Lyster  H. 
Dewey,  b  botanist  in  charge  of  fiber  plants.  United  States  Department  of  Agriculture, 
as  follows: 

"When  I  waa  in  the  Bahamas  last  May,  Inoticedthat  there  were  in  a  few  localities 
indications  of  adiseasedcondition-of  the  sisal  plants.  I  brought  back  with  me  some 
specimens  and  referred  them  t«  the  plant  pathologist  of  the  Bureau  of  Plant  Industry, 
who  reported  the  presence  of  afungus  on  the  leaves,  but  that  it  was  not  in  a  condition 
fordetennination.  Recently  I  have  received  fromoneof  the  principal  growers  in  the 
Bahamas  a  letter  stating  that,  while  the  diseased  condition  seems  to  be  confined  to 
small  areas,  it  is  slowly  spreading  and  causing  some  alarm  lest  it  may  prove  destructive. 

"The  symtoms  are  described  as  follows: 

"Yellowish  spots  or  patches  are  first  observed  on  the  leaves.  Thesespots  spread. 
The  leaf  gets  drv  and  curls,  usually  half  way  down  from  the  point;  the  edge  of  the  leaf 
becomes  pinkish  in  color.  In  a  week  or  two,  sometimes  longer,  the  1^  dries  and 
becomes  black  and  hard.  Usually  the  upper  half  ot  the  leaf  is  affected,  the  lower  half 
remaining  green  much  longer.  Sometimes  the  funnel,  as  it  is  called  in  the  Bahamas, 
consisting  of  the  tinopened  leaves,  ia  attacked  at  the  tip.  The  disease  usually  affects 
only  5  or  6  inches  of  the  upper  part  of  the  funnel,  but  sometimes  extends  clear  to  the 

"This  condition  has  not  been  observed  in  the  Bahamas  until  within  the  past  year. 
It  may  have  existed  there  before,  but  to  so  small  an  extent  as  to  be  reganled  of  no 
importance, 

I  would  surest  that  the  sisal  growers  of  the  islands  be  warned  in  regard  to  the  possi- 
ble introduction  of  such  a  disease,  and  that  they  be  urged  to  go  through  their  planta- 
tions, and,  if  any  sisal  plants  are  found  exhibiting  symptoms  of  the  character  described, 
they  should  be  grubbed  out  and  destroyed. " 

The  above  suggestion,  given  to  the  sisal  growers  of  Hawaii,  ia  equally  applicable  to 
the  maguey  planters  of  the  Philippine  Islands.  Plantations  should  be  watched  for  the 
appearance  of  either  injurious  insects  or  fungous  diseases,  as  these  enemies  are  much 
more  easily  checked  in  the  beginning  than  after  they  have  become  numerous  and  wide- 

The  maguey  plant  is  not  affected  by  hot  weathernor  killed  by  drought.  An  excep- 
tionally long  period  ot  dry  weather  may  slightly  check  its  growth,  but  will  not  seriously 
injure  the  plant.  Its  greatest  enemy  is  fire.  Where  a  large  quantity  of  dry  rubbish  is 
allowed  to  collect  in  the  field,  and  particularly  around  the  plants,  there  is  always  dan- 
gerotfire.  If.  under  these  conditions,  a  fire  is  once  started,  it  may  cause  a  total  loss  of 
the  crop. 

a  E.  II.  Thompson.  United  States  Consular  Report,  No.  1582,  1903. 
6  Bulletin  Hawaii  Agricultural  Experiment  Station,  Honolulu,  1903. 
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In  certain  parts  of  the  Philippine  Islands  there  are  large  areas — in  some  cases  practi- 
cally entire  provinces  or  islands,  asBohol,  Sequijor,  and  Mactan— where  the  land  is  too 
dry  or  the  soil  too  poor  ior  the  cultivation  of  any  one  of  our  well-known  staple  cropa.  In 
these  Bections  the  great  majority  of  the  farmers  are  without  animals  and  without  capital 
with  which  to  purchase  machinery  and  hire  labor.  Where  these  conditions  exist 
there  is  ui^nt  need  for  the  introduction  of  some  plant  that  can  be  profitably  grown. 

Maguey  not  only  answers  all  these  requirements  but  also  yields  returns  which 
compare  favorably  with  those  of  crops  grown  under  much  more  favorable  conditions, 
liiat  maguey  is  suited  to  conditions  found  in  the  Philippine  Islands  and  that  it  is 
favorably  regarded  by  Philippine  planters  is  indicated  by  the  fact  that  our  exports 
of  this  fioer  bave  increased  115  per  cent  in  four  years. 

The  maguey  plant  is  found  in  nearly  all  parts  of  the  archipelago.  Its  more  exten- 
sive cultivation  requires  only  a  more  general  knowledge  of  the  details  of  the  industry 
and  better  facilities  for  cleaning  the  fiber.  The  importation  of  one  fiber-cleaning 
machine  baa  greatly  increased  the  output  of  fiber  in  the  province  where  this  machine 
is  now  in  operation  and  has  awakened  among  our  maguey  planters  an  intereet  that 
will  lead  to  the  importation  of  other  machines. 

The  establishment  of  the  ma^ey  industry  on  a  thoroughly  satisfactory  basis  re- 
quires, primarily,  three  distinct  lines  of  improvement,  viz,  an  improved  system  of 
planting,  an  improved  system  of  harvesting,  and  the  introduction  of  fiber-extracting 
machines.  The  selection  of  suckers  from  our  largest  and  best  plants  and  the  introduc- 
tion of  sisal  from  Hawaii  and  Yucatan  should  result  in  an  improvement  in  quality  and 
an  increase  in  yield  of  our  Philippme  fiber.  Planting  in  rows  and  witn  plants  a 
greater  distance  apart  will  lessen  the  cost  of  cultivation  and  will  give  more  and  better 
fiber.  Careful  croppii^,  or  the  cutting  of  only  mature  leaves,  will  improve  the  quality 
of  the  fiber  and  wfll  lengthen  the  life  of  the  plant. 

The  cultivation  of  m^uey  offers  inducements  to  the  small  farmer  and  to  the  planter 
with  lai^e  estates.  Whfle  the  future  price  of  maguey  fiber,  a»  of  any  other  agricultural 
product,  can  not  be  predicted  with  any  degree  of  certainty,  this  fiber  is  a  staple  com- 
modity the  use  of  which  promises  to  increase  quite  as  rapidly  as  does  its  production. 

The  growth  of  the  maguey  industry  in  the  Philippine  Islands  during  the  past  four 
years  indicates  that  this  fiber  will  at  no  distant  date  become  one  of  our  important 
agricultural  products. 
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This  valuable  plant,  while  known  for  many  yeare,  has  been  cultivated  in  this 
Republic  for  only  a  short  time,  and  has  since  then  developed  into  a  very  important 
agncultura)  and  commercial  product. 

The  maguey  plant,  also  called  "century,"  "yaxci,"  or  ''henequin,"  ia  a  apeciesot 
the  genus  Agave.  The  fiber  after  being  extracted  ia  generally  Known  as  sisal,  ixtle, 
or  henequin.  This  fiber  is  mostly  shipped  to  the  United  States,  where  it  is  manufac- 
tured into  sacking,  cordage,  and  binder  twine,  the  finer  qualities  being  used  for 
making  fancy  hammocka  and  other  sirdilar  articles. 

The  maguey  which  is  grown  in  the  State  of  Yucatan  ia  considered  more  valuable 
than  that  grown  in  other  States  of  this  Republic.  The  leaves  are  longer  than  thoae 
produced  inotheraectiona.  and  the  Yucatan  aiaal,  because  of  its  length,  whiteness,  and 
strength,  will  bring,  if  packed  separately,  a  much  better  price  than  that  produced 
elsewhere. 

Yucatan  leads  all  the  Statea  of  Mexico  in  the  production  of  the  maguey  plant.  This 
new  enterprise  is  making  this  State  one  of  the  wealthieat  in  the  Republic,  and  it  is  out- 
stripping any  similar  industry  in  point  of  rapid  increase. 

Progreeo,  the  port  from  which  nearly  all  the  ixtle  for  export  from  Yucatan  is  shipped , 
showa  the  exportation  for  the  fiscal  year  190],  as  per  consular  reports,  to  amount  to 
$8,110,571.60  United  States  gold,  and  for  the  fiscal  year  1902,  512  8(K,655.21,  being  an 
increase  of  more  than  50  per  cent  over  the  preceding  year. 

Monterey,  SaltiUo,  Tampico,  San  Luis  Potosi,  Ciudad  Porfirio  Diaz,  and  Mazatlan 
all  export  this  fiber.  Each  year  shows  a  handsome  increase.  The  estimated  export 
from  tliie  Republic  for  the  year  will  reach  over  20  millions.  The  official  export  of  ixtle 
fiber,  as  published  by  the  Mexican  Journal  of  Commerce  under  date  of  August  1,  1903, 
from  all  ports  of  the  Republic  for  the  fiscal  year  1902  amounted  t^i  fl4,188,129,  and  for 
the  same  period  of  1903,  $17,2«l,0e9.50. 


The  maguey  plant  is  found  in  its  wild  state  in  many  of  the  States  of  Mexico.  It 
thrives  on  poor,  rocky  lands,  where  scarcely  anything  else  will  grow.  The  climatic 
conditions  ot  Mexico  are  very  favorable  tor  the  cultivation  of  maguey.  Especially  is 
this  true  near  the  coast,  as  here  the  ranges  of  mountains  form  a  protection  for  the  young 
plants.  Once  planted  and  thriving,  they  will  produce  crops  for  many  years.  Age 
will  give  them  additional  value,  as  when  the  leaves  grow  larger  and  longer  the  fiber 
extracted  will  gain  in  fineness  and  strength.  The  life  of  the  plant  ia  aom  eight  to 
twenty  yeaiB,dependingon  the  speciesand  the  local  conditions.  Great  careshould  be 
taken  in  the  selection  of  the  young  shoots  for  transplanting.  These  sprout  from  the 
old  stock  and  are  ready  tor  transplanting  when  about  15  inches  high.  The  best  time 
for  transplanting  is  immediately  before  the  commencement  of  the  rainy  season,  which 
begins  here  in  July  and  ends  in  October.  The  yoiuig  plants  should  be  set  out  in  straight 
rows,  and  should  oe  not  less  than  3  teet  apart. 

Ij[o  special  care  or  cultivation  is  required,  thoi^h  occasional  irrigation  is  beneficial 
It  is  necessary  also  to  cut  and  destroy  all  lai^  weeds.  When  the  plant  is  from  3  to  4 
years  old  the  longest  leaves  can  be  cut.  The  cutting  is  done  dose  to  the  trunk,  the 
horny  ends  are  removed,  and  the  leaves  are  then  ready  for  the  cleaning  machine. 
The  mt^ey  plant  is  very  hardy,  and  survives  and  increases  where  almost  any  other 
vegetation  would  fail.  After  being  well  rooted  it  can  endure  long  periods  ot  drought 
and  win  stand  any  amount  of  hot  weather.    Great  care  should  be  taken  that  the  plants 
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do  not  catch  fire,  as  a  fire  once  started  in  a  maguey  plantation  is  very  difficult  to  check. 
No  emokii^  by  laborers  should  be  allowed,  llie  maguey  plant  is  best  propagated 
from  cuttings  or  suckers.  These  ciittinga,  if  properly  packed,  can  be  shipped  long 
distances  and  will  arrive  in  good  condition. 


A  machine  for  the  extraction  of  lOE^ey  fiber,  which  is  in  general  use  and  which 
gives  very  good  satisfaction,  is  manufactured  in  Mazatlan.  This  machine  weighs  850 
kilos,  and  costs,  ready  for  ^ipment,  $350,  Mexican,  and  with  cap  or  cover  $450.  It 
will  etrip  about  7,000  leaves  m  a  day  of  ten  hours,  which  shoulcf  yield  14  arrobas  ot 
fiber.  FreBses  for  baling  maguey  are  also  manufactured  in  Mazatlan.  These  presses 
weigh  850  pounds  and  coet  $200,  Mexican,  For  use  on  large  plantations,  machines 
known  as  the  "Prieto  Automatic  Machine"  and  the  "La  Estreila"  are  manufactured 
inPaterson,  N.  J.     These  machines  will  strip  60,000  leaves  daily,  and  cost  $2,000  gold. 


The  green,  fleshy  portion  of  the  leaf,  when  stripped  off  from  the  fiber,  furnishes  a 
valuable  teed  for  cattle  and  h(^.  This  material  is  very  fattening,  and  is  much  rel- 
ished by  the  animals. 

The  residue  of  the  leaves,  after  the  fiber  has  been  extracted,  is  used  for  making 
mescal  or  tiquile,  a  favorite  native  drink.  This  waste  material  is  first  put  in  a  press, 
andallof  thejuice  which  it  contains  is  pressed  out.  This  juice  is  then  put  in  a  double- 
bottomed  copper  kettle  and  thorot^hly  boiled.  It  is  then  allowed  to  fennent,  and 
whatever  scum  that  appears  is  removed.  The  retail  price  for  mescal  is  from  $X  to 
$1.50,  Mexicanj  per  gallon,  and  the  cost  of  production  is  from  35  to  40  cents  per  gallon. 
The  dry  material  left,  after  the  leaves  have  been  pressed,  may  be  fed  to  cattle  and 
ho^. 

The  stem,  after  the  leaves  have  been  removed,  is  cut  close  to  the  ground,  placed 
in  a  mill,  and  maehed  to  a  pulp  between  atones.  This  pulp  is  transferred  to  wooden 
tubs,  mixed  with  water,  and  allowed  to  ferment  for  six  days.  After  the  expiration 
of  this  time  the  whole  mass  is  placed  in  a  copper  kettle  and,  either  by  steam  or  direct 
fire,  is  thoroughly  boiled.  From  this  material  alcohol  is  made  which  costs  to  produce 
about  BO  cents  and  which  sells  at  wholesale  for  about  85  cents  per  gallon. 

Rope  and  twine  are  manufactured  from  the  maguey  fiber  by  tlie  natives.  Little 
or  no  machinery  is  used  for  this  work.  A  ready  market  is  found  for  the  rope  made 
by  the  natives.    It  is  sold  locally,  and  none  is  exported. 


The  sisal  fiber  of  Yucatan  and  the  neighboring  States  is  nearly  all  shipped  to  New 
York.  The  fiber  produced  in  Sinaloa  is  shipped  to  San  Francisco,  where  there  is 
always  a  good  demand  for  sisal.  The  average  price  in  San  Francisco  has  been  $140 
gold  per  ton,  while  in  New  York  the  averace  price  has  exceeded  $200  per  ton.  There 
has  at  all  times  been  a  ready  market  for  the  fiber. 

The  cost  of  production,  including  all  expenses,  ready  for  shipment,  will  not  exceed 
$75  gold  per  ton,  leaving  a  net  profit  of  over  100  per  cent,  and  making  the  cultivation 
of  the  maguey  plant  one  of  the  most  profitable  industries  of  this  Eepublic. 

H.  T.  Edwards, 
Fiber  Expert,  Bureau  of  Agneiillwe. 
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The  cultivation  of  maguey  in  the  Philippine  Islands  is,  at  the  proscnt  time,  attract- 
ing very  widespread  attention.  In  those  provinces  from  which  maguey  haa  been 
exported  for  a  number  of  yeais  la^er  areas  are  now  beiog  planted.  In  other  sections 
where  this  plant  has  been  either  unknown  or  unnoticed  it  is  now  being  introduced. 
NumereuH  requests  for  information  as  to  the  essential  details  regarding  this  plant  and 
its  cultivation  have  been  received  by  the  bureau  of  agriculture.  In  order  to  supply 
this  information  in  as  brief  and  simple  a  form,  as  pneaible  the  following  circular,  printed 
in  English,  Spanish,  TagaJog,  Visayan,  and  Ilocano  haa  been  issued. 


1.  What  is  m^uey? 

Amwer.  Maguey  is  a  plant  having  a  short,  thick  stem  which  bears  a  large  duster  of 
green,  spiny  leaves.  Tnese  leaves  yield  a  valuable  fiber  that  is  used  in  all  parts  ot  the 
world  for  making  rope  and  twine. 

2.  Why  should  maguey  be  planted  in  the  Philippine  Islands? 

Ana.  This  plant  flourishes  tjirough  the longdryseason;  it  can  be  cultivated  on  poor 

rocky  or  sandy  soils  where  no  other  crop  can  be  grown;  it  can  be  cultivated  witnou 

"       ■    "      ■  aals;  it  if  ... 


3.  Inw 


.  .  *baos  or  other  draft  animals;  it  is  not  injured  by  locusts  or  other  ii 
bnt  little  care  and  attention;  and  it  is  a  good  paying  crop, 
what  provinces  can  maguey  be  grown? 
Ak).  Maguey  can  be  profitably  grown  in  any  province  in  the  Philippine  Islands. 
The  conditions  are  particularly  favorable  in  Ilocos  Norte,  IIocos  Sur,  Union,  Zambales, 
Cebu,  Bohol,  and  Siquijor. 

4.  How  is  a  maguey  plantation  started? 

Arm.  A  maguey  plantation  is  started  by  setting  out  either  the  suckers  which  grow 
from  the  roots  ot  the  old  plants,  or  the  small  bulira  which  are  produced  on  the  flower 

5.  Where  can  these  suckers  and  bulbs  be  obtained? 

Ans.  They  can  be  obtained  in  small  quantities  in  nearly  every  province  from  farm- 
ers who  alrwidy  have  maguey.  Suckers  or  bulbs  ot  sisal  hemp,  which  is  a  superior 
variety  of  mi^uey,  can  be  purchased  in  the  Hawaiian  Islands.  Information  as  to 
where  maguey  and  sisal  suckers  can  be  secured  will  be  furnished  by  the  bureau  ot 
agriculture  in  Manila. 

6.  When  should  maguey  be  planted? 
Ans.  During  the  rainy  season. 

7.  On  what  Irind  of  land  should  maguey  he  planted? 

Ans.  Maguey  should  be  planted  on  hillsides  or  on  land  that  is  well  drained.  It 
can  be  planted  in  dry,  sandy  soils,  and  it  will  grow  particularly  well  in  soils  containing 
coral  rock.  It  should  not  be  planted  on  low  level,  paddy  land  where  water  will  stand 
during  the  rainy  season. 

8.  How  should  maguey  be  planted? 

Ana.  Maguey  should  be  planted  in  rows  12  feet  apart,  with  the  plants  41  teet  apart 
in  the  row.  TTiis  system  will  give  larger  plants,  laiger  leaves,  better  fiber,  and  more 
fiber  per  hectare  than  the  present  Philippine  method  of  settii^  out  plants  but  2  or  3 
feet  apart, 

9.  How  is  maguey  cultivated? 
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old  plants  should  be  cut  out. 

10.  How  longafterplantingcan  the  first  leaves  becut? 

Ann.  In.  three  years  where  euckera  are  planted  and  in  four  years  where  bulbs  are 
planted . 

11.  How  many  leaves  should  be  cut  at  one  time? 

Arm.  Only  one  or  two  rows  of  the  Urge,  mature  leaves  around  the  base  of  the  plant 
should  be  cut  at  one  time.  The  Philippine  eyetem  of  cutting  at  one  time  nearly  all  the 
leaves  on  the  plant  is  utterly  wroi^.  This  system,  weakens  the  plant,  reduces  the  yield 
of  fiber,  and  produces  an  inferior  quality  of  fiber.  CutMng  onb/  ijie  matuTe  leaves  iiiU 
do  mare  than  any  other  one  thing  to  improve  the  present  cvnditwn  of  the  maguey  industry. 

12.  How  is  the  fiber  extracted? 

Ans.  In  the  Philippine  Islands  m^uey  fiber  is  extracted  by  rotting  the  leaves  in 
salt  water.  The  leaves  are  left  in  the  water  for  a  few  days  and  the  pulp  is  then  beaten 
and  washed  away,  leaving  the  clean  fiber.  The  fiber  is  then  laid  on  the  ground,  or  is 
Tiling  over  bamboo  poles,  and  dried  in  the  sun.  This  system  of  rotting,  or  ''retting," 
aa  it  is  called,  is  very  unsatisfactory  and  produces  a  poor  quality  of  fiber. 

13.  What  machines  are  used  for  cleaning  maguey? 
Atis.  Large  machines  which  clean  from  50,000  to  1 

:rom  P'6,000  to  1*9,000  are  used  in  Mexico.     A  smalli  .... 

leaves  per  day,  and  costs  P2,000.  is  manufactured  in  New  York.  Arrangements  *.__ 
now  being  made  by  the  bureau  of  agriculture  to  bring  one  of  these  smaller  machines 
to  the  Philippine  Islands  and  to  operate  it  in  the  different  provinces. 

14.  What  IS  the  yield  of  fiber? 

Ans.  One  plant  will  yield  from  16  to  30  leaves  per  year.  Where  only  the  large, 
mature  leaves  are  cut  the  yield  of  fiber  will  be  from  30  to  40  pounds  per  1,000  leaves. 
With  plants  set  out  12  by  41  feet  apart,  or  approximately  2,000  to  the  hectare,  the  annual 
yield  of  leaves  per  hectare  is  from  30,000  to  60,000  and  of  fiber  from  900  to  2,400  pounds. 

15.  What  is  the  value  of  maguey  fiber? 

Ans.  The  current  Manila  quotations  for  maguey  are  as  follows:  No.  1,  P"15;  No.  2, 
F12;  No.  3,  ^9.  Good  machine-cleaned  maguey  fiber  is  equal  in  value  to  good  sisal, 
which  is  worth  only  1  to  2  cents  less  per  pound  ftotn  abaci. 

ifl    nTi,„t  —  n. 1.  t ;„  tv„  Dv:i:„„: —  ^aianasr 

e  than  doubled 


16.  What  are  the  prospects  for  maguey  in  the  Philippine  Islands? 
Am.  The  production  of  ma^ey  in  the  Philippine  Islands  has 


s  practically  no  limit  to  the  area  in  the  islands  that  is  suitable  for  this  crop.  Thou- 
sands of  hectares  of  what  is  now  waste  land  would  grow  good  maguey.  Thoueands  of 
hectaresof  poor,  stony  land  now  producing  miserable  crops  of  corn  and  tobacco  should 
'     planted  to  mi^ey. 

■  'n  improvements  are  urgently  required.  The  more  careful  selection  of  suckers 
lor  planting;  an  improved  system  of  jilanting;  cutting  only  the  mature  leaves;  and  the 
introduction  of  fiber-extractii^  machines  wul  give  us  more  and  better  fiber. 

In  Yucatan,  where  conditions  of  soil  and  climate  are  verv  similar  to  those  found  in 
parts  of  the  Philippine  Islaiids,  more  than  P'30, 000,000  wortn  of  sisal  is  produced  every 
year.  Maguey  now  ranks  fifth  among  our  exported  products  and  is  exceeded  in  value 
only  by  abaca,  copra,  sugar,  and  tobacco.  There  is  every  indication  that  with  the 
introduction  of  improved  methods  the  cultivation  of  maguey  will  become  one  of  the 
leading  industries  of  the  Philippine  Islanda. 


plants.  Abaci  may  be  prop^ated  by  these  two  methods  and  also  by  the  use  of  seed. 
The  advantages  of  using  suckers  and  root  sections  rather  than  seed  are  that  the  plants 
mature  from  six  months  to  one  year  earlier  and  the  planter  is  saved  the  trouble  of 
establishing  and  caring  for  a  nursery.  Where  an  abundant  supply  of  suckers  can  he 
secured  at  a  reasonable  cost  from  nearby  plantations,  there  is  little  to  be  giuned  by  the 
use  of  seed. 

TTnfortunately,  however,  the  above  conditions  do  not  always  exist.  A  new  planta^ 
tion  may  be  established  in  a  location  more  or  less  remote  from  any  other  plantation 
which  will  necessitate  the  transportation  of  suckers  a  long  distance,  or  the  number  of 
new  plantations  in  one  locality  may  be  such  as  to  more  than  exhaust  the  available 
supply  of  suckers.  Both  of  these  situations  have  been  forcibly  illustrated  in  the  dis- 
trict of  Davao,  in  Mindanao,  during  the  past  two  years.     A  number  of  the  American 
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planted  in  Davao  have  experienced  great  difficulty  in  securing  a  sufficient  supply  of 
auckera  for  plactine  their  newlvclcarSi  fields.  Where  euchashortage  exists,  a  planter 
ia  obliged  to  spenii  considerable  time  hunting  up  suckers  for  which  he  pays  an  excee- 
sive  price,  and  still  more  time  and  money  are  expended  in  tranaportii^  these  suckere 
from  distant  plantations. 

These  facts  lead  to  the  natiual  conclusion  that  while  the  use  of  seed  exclusively  is 
not  to  be  recommended,  it  may  be  valuable  in  connection  with  other  methods.  If 
suckers  areused  for  the  first  plantii^  and  at  the  same  time  a  nursery  isestablished,  the 
planter  will  have  the  second  year  a  supply  of  plants  for  replenishing  and  extending  his 
plantation. 

The  quantity  of  seed  required  can  usually  be  secured  from  any  old  plantation.  The 
fruit  from  which  seed  is  to  be  taken  should  be  gathered  before  it  is  overripe  and  dried. 
The  following  methods  of  planting  have  been  recommended  by  abaci  planters: 

"Two  days  before  sowing  two  or  three  racemes  of  those  which  first  sprouted 
from  the  tnnt  are  removed  therefrom,  soaked  in  water  over  night,  and  on  the  following 
day  placed  in  the  shade.  On  the  third  day  thoy  are  sown  in  holes  1  inch  deep  at  inter- 
vals of  one  palm  in  h^h,  shady  land.  A  year  after  the  seed  has  been  sown  the  small 
plants  ^e  of  sufficient  he^ht  and  consistency  to  be  treated  exactly  as  if  they  were 
shoots  or  sprouts. 

"The  seeds  of  the  ripe  fruit  are  extiTicted  and  well  washed  lo  remove  the  pulp  and 
are  then  dried.  The  seed  bed  is  _prepared  in  clean,  well-fertilized  soil.  Before  the 
seeds  are  planted  they  are  placed  m  a  bucket  of  water  for  five  hours.  Only  the  seeds 
which  sinK  to  the  bottom  axe  used.  The  seeds  are  sown  broadcast  and  are  covered 
witt  a  brush  harrow.     In  one  year  the  young  plants  may  be  transplanted. 

"Two  days  before  sowii^  the  kernels  are  removed  and  steeped  m  water  over  night. 
The  nest  day  they  are  dried  in  a  shady  place,  and  on  the  following  day  are  sown  in 
holes  1  inch  deep  in  freeh,  unbroken,  and  well-shaded  forest  land,  allowii^  6  inches 
between  the  plants  and  between  the  rows.  After  a  yew  the  seedlii^,  then  about  2 
feet  high,  are  planted  out  and  tended  in  the  same  way  as  suckers." 

A  small  nursery  can  be  established  on  any  plantation  at  comparatively  little  expense. 
While  such  a  nursery  may  not  always  be  required  it  will,  in  many  eases,  far  more  than 
pay  for  the  trouble  and  cost  of  its  maintenance. 

PHILIPPINE    EXHIBIT   FOR  THE    PACIFIC   COMMBRClAIi  MUSEUM. 

An  exhibit  of  the  agricultural  products  of  the  Philippine  Islands,  and  of  certian  arti- 
cles and  materials  made  from  these  products,  is  now  being  collected  by  the  bureau  of 
r'  mlture.  This  exhibit,  when  complete,  will  be  for^irded  to  San  Francisco  and 
ed  in  the  Pacific  Commercial  Museum. 

The  principal  objects  in  view  in  preparing  this  exhibit  are  to  stimulate  the  demand 
for  those  products  which  the  Philippine  Islands  have  for  sale,  and  to  attract  Anierican 
capital  to  the  islands.  The  number  of  Philippine  products  for  which  there  is  now  any 
considerable  demand  is  comparatively  small.  We  produce,  however,  numerous  other 
raw  materials  and  manufactured  articles  which  compare  favorably  with  similar  mate- 
rials and  articles  now  imported  into  the  United  States  from  oflier  countries.  Our 
kapok,  or  tree-cotton  fiber,  which  is  lamely  allowed  to  go  to  waste,  the  United  States 
imports  from  Java.  The  finer  grades  of  Philippine  hats  would  find  ready  sale  in  many 
jHirts  of  the  United  States,  Our  jusi  and  pina  textiles  are  admired  in  all  parts  of  the 
civiliaed  world.  If  we  are  to  develop  our  export  trade  in  these  and  other  articles,  it  is 
essential  that  the  prospective  buyers  of  our  products  shall  have  an  opportunity  to  see 
and  know  what  we  have  to  sell. 

The  desirability  of  attracting  to  the  islands  capital  which  shall  develop  our  agric-ul- 
tural  resources  is  too  generally  understood  to  require  comment.  In  order  to  accom- 
plish this  end,  we  can  do  no  better  work  than  to  send  the  capitalist,  through  a  commer- 
cial museum,  an  exhibit  of  our  products. 

The  exhibit  which  is  now  being  prepared  will  include  our  staple  exports,  abaca, 
copra,  sugar,  tcibaccOi  and  maguey;  a  collection  of  the  more  important  fibers  of  liie 
is^nda,  and  the  articles  manumctured  from  these  fibers;  the  native  fruits,  vegetables, 
and  general  farm  products,  and  such  other  worthy  things  as  can  be  secured. 

In  order  to  make  this  exhibit  a  success,  it  should  represent  the  entire  archipela^, 
and  all  of  our  leadii^  industries.  Every  province  in  llie  PhilippineTslands  has  some 
product  or  producta  which  it  desires  to  sell.  In  this  Pacific  Commercial  Museum 
exhibit  we  have  an  opportunity  to  show  these  products  to  the  outside  world. 

An  invitation  has  been,  and  is  again,  extended  to  each  province,  and  to  each  com- 
mercial house  or  individual  who  is  interested  in  the  development  of  the  islands,  to 
cooperate  in  this  work. 
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During  the  past  two  months  100,000  plants  o£  sisal  hemp  have  been  received  from 
the  Hawaiian  IslandB.  These  plante  have  been  distributed  in  twenty-three  provinces, 
and  have  been  universally  received  with  great  favor.  More  than  4O0  requeeta  havo 
been  made  for  these  plants,  and  many  of  the  provinces  to  which  they  have  been  sent 
have  asked  for  larger  allotments,  A  second  shipment  cif  100,000  puintB,  which  will 
also  be  distributed  m  the  provinces,  ia  expected  in  October.  Bequests  for  these  plants 
should  be  sent  as  soon  as  possible  to  the  bureau  of  agriculture. 

In  a  communication  recently  received  from  a  paper  manufacturer  in  New  York  (.'ity, 
the  following  statement  is  made  concerning  abacd  waste. 


»hy  it  will  not  inevitably  go  much 

....         _ .     .   nothing,  except  possibly  this  wb 
B  a  substitute." 


higher.     Several  industries  are  dependent  upon  the  supply  of  rope  paper,  and  at 
present  there  is  nothing,  except  possibly  this  waste  Manila  hemp,  that  can  be  used 


It  has  been  thoroughly  demonstrated  that  a 
the  paper  nianufa<:turcr.  With  the  advance 
utilization  of  the  waste  is  most  promising. 
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BUREAtr  OF  GOVERNMENT  LABORATORIES. 


THE  GUTTA-PEBCHA  AMD  SUBBEB  OF  THE  PHILIPPINE  ISLANDS.a 
ByPENOYER  L.  Sherman, .Jr.,  Ph,   D, 


Depabtmbnt  op  the  Intbbiob, 
Bureau  of  Government  Labor atombs, 

Manila,  P.  I.,  September  SO,  1903. 
Sm:  I  have  the  honor  herewith  to  tranerait  for  publication  as  a  bulletin  a  monograph 
on  the  gutta-percha  and  rubber  of  the  Philippine  Islands,  by  Penoyer  L.  Sherman, 
jr..  Ph.  D.,  chemist  in  the  bureau  of  government  laboratories. 
I  am,  very  respectfully, 

Paul  C.  Freer, 
Superintendent  Government  LaboreUones. 
Hon.  James  F.  Smith. 

Ading  Secrelary  of  the  Inlen/ir. 


The  material  for  this  bulletin  was  collected  under  the  direction  of  the  bureau  of 
forestry  and  of  the  bureau  of  goveminent  laboratories.  As  early  as  1900  the  attention 
of  the  government  was  calleato  the  fact  that  many  of  the  wild  tribes  in  the  southern 
islands  were  engaged  in  cutting  down  latge  numbers  of  forest  trees  in  order  to  secure 
the  gutta-percha  and  rubber  which  they  contained.  These  products  they  bartered 
to  the  Chinese,  who  in  turn  exported  them  to  Singapore. 

The  matter  was  considered  importAnt  enot^h  to  demand  investigation,  betause — 
.    (1)  The  trees  were  being  cut  down  in  violation  of  forestry  rules. 

(2)  No  forestry  dues  were  paid  by  those  either  coUectii^  or  exporting  these  forest 
products. 

(3)  Judging  from  the  experience  of  the  Ei^lish  and  Dutch  in  the  Malay  Peninsula, 
Sumatra,  and  Borneo,  it  would  only  be  a  question  of  a  short  time,  if  the  wild  tribes 
were  allowed  to  have  their  own  way,  when  there  would  not  be  one  tree  of  this  class 
left  standing  in  the  Philippines. 

Unfortunately  there  was  no  information  at  hand  on  the  subject.  In  June,  1901, 
I  was  sent  as  a  special  agent  of  the  forestry  bureau  to  Singapore,  the  Malay  Federated 
States,  and  Java  to  study  the  laws  and  conditions  under  which  these  forest  produclfl 
were  grown,  colleet«d,  and  marketed. 

Provided  with  the  information  thus  gathered  and  which  is  detailed  below,  upon 
my  return  to  Manila,  four  months  later,  I  was  again  sent  to  the  southern  PhUippines 
to  repeat  my  invest^tionfl  and,  as  before,  to  make  collections  of  herbarium  material 
and  samples  of  the  various  kinds  and  grades  of  gutta-percha  and  rubber  found  there. 

This  first  southern  trip  consumed  several  months,  for,  while  specimens  of  market- 
able gutta-percha  and  rubber  could  be  secured  in  the  principal  towns,  all  herbarium 
material  and  gums  from  each  tree  species  had  to  be  taken  personally  to  avoid  all  sources 
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The  trips  along  the  coaetB  tind  rivers  of  many  of 

Bail  and  row  boats,  and  the  joTimej'H  into  tlie  1 ^ 

on  foot  with  native  guides  and  camerB.  The  native  gum  ccllectoiH  themselves,  their 
method  o£  fellins  the  trees  and  vines,  securing  the  gutta-percha  and  rubber,  preparing 
the  same  for  market,  the  prices  they  received  Doth  in  money  and  barter  were  thus  seen 
at  first  hand,  and  of  course  opportunitjr  secured  for  making  herbarium  collections  of 
thevariousspeciesof  trees  and  vines  yielding  Eutta-percba  and  rubber.  Intheprij 
cipal  towns  the  market  conditions  of  supply,  demand,  prices,  etc.,  were  studied. 

upon  my  return  to  Manila  I  was  ordered  to  be  transferred  to  the  bureau  ot  govern- 
ment laboratories,  in  order  that  all  specimens  collected  might  be  tested  chemically 
and  physically  so  as  to  determine  their  relative  values.  This  analytical  work,  as  well 
as  several  subsequent  trips  to  the  southern  islands,  Paragua,  Mindoro,  and  Culion  in 
search'of  new  material,  has  been  carried  out  and  is  here  reported. 

The  identification  of  the  various  species  of  gutta-percha  and  rubber  trees  and  vines 
was  kindly  undertaken  by  Mr,  E.  D.  Merrill,  botanist  for  the  bureau,  who  also  aasistei 
greatly  in  collecting  herbaribm  material  in  Mindoro  and  Culion. 

My  thanks  are  also  due  to  Messrs.  J.  H.  Thigpen  and  Paul  Stangl  for  much  assistance 
in  the  analytical  work.  To  Capt.  George  P.  Ahem,  chief  of  the  forestry  bureau,  and 
Dr.  Paul  C.  Freer,  superintendent  of  government  laboratories,  I  wish  to  express  warm 
appreciation  of  their  many  courtesips  and  valuable  suggestions  in  planning  and  carry- 
ing out  the  work. 


As  is  the  case  with  many  other  commercial  products  coming  from  oriental  lands, 
the  date  of  the  discovery  of  gutta-percha  is  lost  in  oriental  history.  The  famous  Tia- 
descant  Brothers  in  1656  (1)  exhibited  in  their  museum  of  curiosities  in  London  a 
piece  ot  gutta-percha  which  they  had  secured  in  Ihe  Far  East.  Also  in  1822  Dr. 
William  Montgomery  (3),  an  English  sui^eoii,  saw  whips  and  other  articles  of  gutta- 

Sercha  in  use  by  the  natives  of  Singapore.  It  is  therefore  sate  to  assume  that  the  real 
iscovery  of  this  remarkable  substance  was  made  at  some  time  previous  to  either  of 
these  dates. 

The  western  or  commercial  discovery  of  gutta-percha  was  delayed  until  1843,  when 
both  Doctors  Montgomery  and  D'Almeide  sent  specimens  of  theeum  and  leaves  of  the 
tree  to  London.  While  the  specimensof  D'Almeide  were  neglected,  those  of  Mont- 
gomery received  enough  attention  from  the  scientists  ot  the  Eoyal  Societyof  Arts  to 
aemonstrate  some  of  the  uses  to  which  the  substance  m%ht  be  put.  The  botanists 
agreed  that  the  tree  belonged  to  the  family  Sapotacex,  but  as  neither  flowers  nor  faiiil 
were  at  hand  they  could  go  no  further  with  the  identification. 

In  1847  the  greatest  advance  was  made  toward  the  utilization  of  gutta-percha  (  on 
fliderable  amounts  had  from  time  to  time  been  shipped  to  London,  and  experiment? 
were  made  to  determine  its  physical  and  chemical  characteristics.  Luckily  a  samjii 
fell  into  the  hands  of  a  young  German  artillery,  lieutenant,  Werner  von  Siemens  who 
was  then  experimenting  with  insulating  material  for  subterranean  and  subraarme 
telegraphic  cables  (3).  The  ease  with  which  gutta-percha  lent  itself  to  this  object 
and  the  high  efficiency  obtained  induced  him  to  construct  a  machine  for  msulatme 
cables.  The  methodshe  adopted,  as  well  aa  the  kind  of  machinery,  have  been,  with 
few  modifications,  in  use  ever  since. 

The  subsequent  history  ot  gutta-percha  runs  parallel  with  that  of  submarine  and 
subterranean  electric  cables,  lor  three-fourths  or  all  the  gutta-percha  produced  has 
been  used  on  them.  With  the  construction  of  the  great  trans-Atl antic  cables  in  the 
sixties  and  seventies  of  the  past  century,  the  demand  for  gutta-percha  became  enor- 
mous, and  the  details  of  its  value  and  ready  market  traveled  over  all  this  pait  of  the 
Orient. 

When  the  Malay  Peninsula  adjacent  to  Singapore  failed  to  supply  sufficient  quan- 
tities to  meet  the  demand,  the  adjacent  islands  of  the  Rhio  Archipelago  and  Sumatra 
were  invaded  and  rich  finds  made.  Finally  Borneo  was  included  in  the  producing 
zone,  and  lastly  the  Philippines. 

At  what  date  the  Philippines  began  to  export  gutta-percha  to  Singapore,  the  center 
of  the  trade,  can  not  be  learned  witn  any  degree  of  cerbiinty,  Protebly  twenty  years 
ago  varyii^  quantities  were  exported,  but  apparently  the  trade  died  out,  owing,  it  is 
said,  to  the  wholesale  adulterations  practicea  by  the  Chinese  exporters  and  the  pro- 
hibitory laws  of  the  Spanish  Government.  For  the  last  ten  years  prior  to  the  American 
occupation  of  the  islands  but  little  had  been  shipped,  though  the  collecting  and 
enportii^  began  very  soon  afterwards  and  inereaaed  at  once  to  large  proportions. 
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In  the  year  in  which  Von  Siemens  made  his  great  discovery  of  the  insulating  value 
of  gutta-percha  for  suhmarine  cablea  Sir  Joseph  Hooker,  Bentham,  and  others  worked 
out  the  status  of  the  gutta-percha  tree.  From  the  first  specimen  of  leaves  which  had 
been  sent  to  England  several  years  previously  it  was  seen  tiiat  the  tree  belonged  to 
the  natural  family  of  Sapofacete  (4).  The  many  species  of  this  fcimily  are  scattered 
over  the  tropical  and  eemitropical  world  and  are  diBttr^uished  by  the  curious  praperW 
all  possess  of  secretii^  a  milk  or  latex  in  the  inner  layers  of  the  bark.  When  the  bark 
is  cut  or  bruised  and  the  capillary  sacks  and  tubes  which  contain  the  latex  are  nip- 
tiired  it  flows  out  with  greater  or  lees  abundance  according  to  the  species  (rf  the  tree. 
This  milt  probably  serves  in  the  plant  economy  as  a  protection;  still  it  is  primarily 
an  execretion,  since  it  is  discarded  by  the  tree  in  its  dead  leaves  and  hark  and  the  bark 
of  the  live  tree  can  be  tapped  and  llie  latex  removed  with  no  apparent  injury  to  the 

As  ha*  been  stated,  it  was  in  1847  that  specimens  of  the  flowers  and  frait  finally 
reached  London  and  the  complete  botanical  determination  of  them  made,  which 
resulted  in  giving  to  the  tree  the  name  of  Dichopns  gutta  Benth.  et  Hook.,  fils.    A  few 

Sears  later  the  Dutch  botanist  Burck  pointed  out  the  fact  that  as  early  as  1837  Padre 
lanco  (5)  had  given  the  name  of  Patat^uium,  to  this  genus  of  Sapotacem,  and  accord- 
ii^ly  most  botanists  have  adopted  the  generic  name  Palaquiam  for  these  wonderful 
species"  of  forest  trees  which  produce  the  bulk  of  all  the  gutta-percha  of  commerce. 

As  the  demand  for  gutta  increased  and  the  trees  of  the  species  Pal.  gutta  became 
scarcer  and  more  difficult  to  reach,  the  native  collectors  were  not  slow  in  finding  other 
species  that  produced  gutta-percha,  though  of  an  inferior  quality.  Amoi^  these  Pal. 
treubii  Burck,  Payena  leerii  Benth.  et  Hook,  fils,  and  Mimvsops  balota  Gaertnsr,  fils, 
are  the  best  known.  Many  other  species  have  been  found  in  SumatiUj  Borneo, 
Celebes,  and  the  Malay  Peninsula,  but  what  part  they  play  in  the  production  of  the 
gutta-percha  of  commerce  has  not  yet  been  determined. 

The  accompanying  :^ures  will  show  some  of  the  resemblances  and  differences 
between  the  species  above  mentioned.  The  trees  of  the  genus  Palaqaium  are  among 
the  largest  of  the  tropical  forest  and  are  generally  to  be  noted  by  the  brilliant  green 
color  of  their  leaves  above  and  the  golden  to  copper-brown  shimmer  below. 

The  following  general  description  of  the  botanical  rharacteristicB  of  Palaqidum.  is 
made  by  Mr.  Merrill: 


Usually  large  trees  with  rusty  tomentose  branchlets.  Leaves  obovate  or  oblong, 
acute  or  obtuse,  petioled,  coriaceous,  glabrous  beneatli,  or  densely  rusty  tomentose. 
Flowers  fascicled,  axillary  on  the  naked  branches  below  the  terminal  leaves.  Calyx 
lobes  6,  in  two  series,  corolla  lobes  6.  Stamens  12  to  18,  attached  near  the  base  of  the 
corolla.  Ovary  6-celled.  Pruit  fleshy,  ellipsoid  or  ovoid,  1  to  2  seeded.  Seeds 
exalbuminous,  cotyledons  Isirge,  fleshy. 

In  regard  to  the  species  Mimvsops  batata  mentioned  aboye,  it  is  to  be  noted  that  it  is 
the  only  representative  so  far  known  of  gutta-percha  producing  trees  in  the  Western 
Hemisphere.  It  was  discovered  in  the  Guianas  in  1857  and  contains  a  fairly  good 
grade  of  gutta-percha.  Obach  (6)  designates  it  in  his  description  as  a  substitute  for 
gutta-percha  in  all  its  chemical  and  physical  characteristics.  Though  of  an  inferior 
grade  to  that  coming  from  Pala^ium  gutia,  it  may  well  be  classed  among  the  rest  ot 
(he  Palaquium  and  Payena  species  furnishing  second  and  third  grade  gutta-percha. 

The  gutta-percha  trees  of  the  Philippines  embrace  both  PalaqyAwm,  and  Payena 
species,  and  while  their  complete  determination  or  identification  is  still  unfinished, 
those  which  produce  the  gutta-percha  of  commerce  have  been  located,  and  their  final 
identification  is  only  a  matter  of  collectii^  more  complete  herbarium  material. 

The  tollowiM  table  {No.  1)  gives  the  species  at  present  known.  Those  marked  (*) 
probably  furnish  the  largest  part  of  the  gutta-percha  exported  from  the  southern  islands: 

a  Of  late  years  the  Dutch  and  English  botanists  in  the  Orient  have  been  inclined  to 
divide  Pol.  gutta,  the  most  valuable  of  the  gutta-percha  produciiw  species,  into  three 
species,  vi/,.  Pal.  gutta.  Pal.  oblongifoKum,  and  Pal.  bomtense,  but  as  no  certainty 
of  differentiation  yet  exists,  while  the  gutta-percha  from  all  is  the  same,  they  may  for 
the  present  be  all  classed  under  Pal.  gutta. 
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Table  No.  1. — Present  k-nnwn  species  of  gutla-periAa. 


s,.*.. 

L«,U„„. 

reality. 

Botanical  description. 

Pal  ^tolerum 

Palaopatac  or 
^locap  0(  Ba- 

Luzon  tn  Min- 

Mttsbate 

Mindanao.... 

Luzon 

Tawi-Tflwl... . 

cm.  wide;  nerves,  about  15  pairs. 
Leaves  obovate-UnoeolBte,  lo  to  25  cm.  long, 
6  to  10  cm.  wide,  acute;  nerves,  almut  16  palts; 
cloBeiy  related  to  the  preceding. 

Leaves  glabrous  be- 

sstr 

ense  Merrill. 

'nlapia 

;to8cTi,wide;  nerves,  11  pairs. 
Leaves  ovate  or  obovate,  obtuse  or  acute,  12  to 
Hem. long.StoBcra. wide:  nerves,  15 pairs. 

Leaves  lanceolate,  acute,  15  to  20  cm.  long.  5  to  6 
cm,  wide;  nerves,  l2to  14 palte. 

obtafe,5to7oni.lone,2to3cni.wlde;  nerves, 
11  to  ISpaira,  indiathict. 

Bagalaftgit... 
Calapia 

20  to  24  pairs. 
Leaves  ovate,  acute  or  obtuse,  10  to  14cm.  long 

4  to  6  era.  wide;  nerves.  12  pairs. 
Leaves  ovate,  acute,  9  to  12  cm.  long,  1  toScm. 

wide;  petioles  3  cm.  long;  nerves,  14  t«  16 

acuminata  at  Che  apex. 

re  reported  from  the  island  of 
.     „.  ^       ,  .  c  miles  of  the  city  itaelf.     When  the  substance 

became  &  marketable  article  these  trees  were  the  first  to  fall  and  all  of  the  island  was 
Boon  devastated.  The  explorations  from  Singapore  as  a  center  were  made  in  all 
directions  and  with  remarkable  success.  All  of  the  forest  of  the  aouthem  half  of  the 
Malay  Peninsula  gave  lai^e  yields,  as  well  aa  the  islands  of  the  Rhio  Archipelago, 
Borneo,  and  most  of  Sumatra.  However,  from  all  of  the  data  which  have  been  gath- 
ered from  native  sources,  as  well  as  from  the  information  collected  by  many  Dutch, 
English,  and  French  explorers,  it  appears  that  the  area  of  distribution  of  Palaquium 
gu.Ua  ie  sharply  defined.  Beyond  the  sixth  degree  north  oa  the  Malay  Peninsula  the 
trees  become  scarce  or  cease  altogether;  on  the  northern  end  of  Sumatra  they  are  like- 
wise lacking.  Java,  bordering  close  on  Sumatra,  contains  none,  and  Celebes  to  the 
east  of  Borneo  has  been  found  to  be  equally  destitute.  Reference  to  map  (No.  1)  will 
show  the  area  of  distribution  of  the  Palaquium  guUa.vhich  is  practically  included  in 
a  parallelogram  mclosii^,  the  above-mentioned  peninsula  and  islands.  This  area 
includes  some  450,000  square  miles  of  land,  of  which  unly  a  very  small  per  cent  is  or 
ever  was  covered  by  gutla-percha  trees. 

Obach  ,in  his  celebratedT  book  on  gutta-percha,  practically  limits  the  area  of  gutta- 
percha production  for  the  entire  world  to  this  small  territory  (7).  While  this  statement 
18  probably  true  so  far  as  the  gutta-percha  from  Palaouium  ^tta  is  concerned,  we  have 
already  seen  that  the  area  of  distnbution  of  the  other  or  inferior  species  is  extended 
eastward  so  as  to  take  in  the  Philrppines,  and  the  same  is  also  true  of  Celebes,  Java, 
and  the  northern  half  of  the  Malay  Paninsula. 

The  number  of  gutta-percha  producii^  species  in  the  Philippines  has  already  been 
listed,  and  some  of  the  localities  given  where  they  have  been  found.  Attention  is 
again  called  to  the  distribution  of  these  localities,  extending  so  far  north  as  well  as 
south,  and  it  can  be  confidently  expected  that  when  the  forest  surveys  are  completed 
nearly  all  of  the  islands  will  be  found  to  contain  some  species  in  more  or  leea  abundance. 

Owing  to  the  limited  extent  of  the  areas  where  gutta-percha  trees  have  so  far  been 


panying  map  (No.  2)  is  arranged  to  show  the  jjiaces  where  gutta-percha  species  have 
been  lound  as  well  as  to  give  some  idea  of  the  size  of  the  districts  producing  the  gutta- 
percha now  being  exported.  The  exact  or  even  approximate  extent  of  these  areas 
IB  difficult  to  calculate.  Much  has  not  yet  been  explored,  and  the  information  derived 
from  the  natives  is  vague  and  contradictory.  The  areas  on  the  map  are  given  conser- 
vatively and  are  fcJiown  to  produce  gutta-percha  at  the  present  time.  Other  territories 
will  probably  become  known  as  our  intercourse  with  tne  wild  tribes  inhabitii^  these 
regions  grows  more  friendly  and  open. 
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md  forest  regions  from,  which  gutta-perdiU  is  exported  to  Singapore, 


Central  point  tor  ool- 
lection  and  exporta- 
tion oigutta-pereha. 

PcriQt  of  collection  ot  eutta-percha 

Name  ot  forest  regions  from  which 
gutta-percha  Ta  collecMd. 

Cotab  t 

Tukuran  and  Dlnaa 

I.^na  de   Lanao,   Baraa,    I,iangan, 
Tagabuli.  Manobo,  B[laii.  Binung. 
Western  and  northern  Subano. 

Do. 

Malflbfl 

Han   Sarangani,  and  Binang 

Jolo  tSiDu) 
Bongao 

BalDttJi  Curusn,  TaluoSHnEi,  I'uerta 
bunta  Maria.  Saltan,  jflaamia. 

alaasl    Balambing,  Buaii,DaJBpatan 

The  lalandi  ot  Paragua  (Palawan)  and  Balabac  were  found  destitute  of  either  guttar 
percha  or  rubber  producing  trees,  although  long  and  careful  search  waa  made  for  them 
m  many  localities.  Owing  to  their  close  proximity  to  Borneo,  and  the  fact  that  botan- 
ically  and  geologically  these  islands  are  supposed  to  be  more  cloaely  aUied  to  Borneo 
than  to  the  rest  of  the  Philippines,  it  was  confidently  expected  that  both  gutta-percha 
and  rubber  would  be  found  there.  The  absence  of  these  forest  products  is  probably 
due  to  the  uneven  distribution  of  the  rainfall  wilJi  a  long  drou^t  in  January,  Feb- 
ruary, and  March. 


The  question  for  what  is  the  beat  method  for  collecting  gutta-pereha  has  troubled  own- 
ers and  dealers  from  the  beginning,  and  a  Batistactory  answer  is  still  lacking.  The  trees 
are  in  the  tropical  forest  regions  of  the  Malay  Archipelago,  Borneo,  and  the  Philippines, 
whicli  are  inhabited  by  the  wildest  ps^n  tribes  only.    These  natives  are  the  naturaJ 

Ktta-percha  collectors  and  as  a  matter  of  fact  have  done  all  the  collecting  since  the 
ginning.  They  evolved  a  method  which  answered  their  requirements  very  satis- 
factorily. Ah  might  be  inferred,  they  wished  the  maximum  yield  of  gutta-percha 
from  each  tree  with  the  minimum  expenditure  of  work  or  time.  That  the  method  was 
extremely  wasteful  did  not  concern  them  nor  were  they  bothered  over  the  prospect  of 
a  bankrupt  future. 

The  methodj  which  is  still  in  v(^e  from  the  westernmost  part  of  Sumatra  to  the 
easternmost  point  of  Mindanao,  is,  with  various  minor  modifications,  practicsdly  aa  fol- 
lows; The  tree  is  first  cut  down  and  the  larger  branches  at  once  looped  oft,  the  collectors 
say  to  prevent  the  gutta-jiercha  milk  from  flowing  back  into  the  small  branch*  and 
leaves.  As  baa  been  previously  stated  themilk  or  latei  is  contained  in  the  inner  layers 
of  the  bark  and  leaves,  in  small  capillary  tubes  or  ducts.  To  open  these  so  as  to  permit 
the  m^aximum  amount  of  milk  to  escape,  the  natives  cut  rings  in  the  bark  about  two 
feet  apart  along  the  entire  length  o£  the  trunk.  The  milk,  as  it  flows  out,  is  collected 
in  gourds,  cocoanut  shells,  large  leaves,  or,  in  some  districts  in  the  chopped-up  bark 
itsdf,  which  is  left  adherii^  to  the  tree  tor  the  purpose  of  acting  as  a  sort  ot  sponge. 
After  one  or  two  hours,  when  the  milk  has  ceased  to  flow,  the  contents  of  the  receptadee 
are  united  and  boiled  over  a  fire  for  the  puipoae  of  finishii^  the  partial  cot^ulation. 
The  warm,  soft  mass  is  then  worked  with  cola  water  until  a  considerable  amount  of  the 
liquid  is  mechanically  inclosed.  To  further  increaae  the  weight,  chopped  bark,  stones, 
etc,,areaddedand  the  whole  mass  worked  into  the  required  tuiapo  with  most  of  the  dirt 
on  the  inside. 

The  guttarpercha  gathered  in  this  way  well  repays  the  amount  of  work  expended. 
The  two  vital  defects  ot  the  method  are — 

(1)  The  method  is  very  wasteful,  the  yield  from  each  tree  being  a  small  proportion 
to  the  total  amount.  Whatthispercentishasbeeninvestigatedby  scientists  with  the 
result  that  the  figures  differ  widely.  Bemembering  that  the  gutta-percha  milk  is  con- 
tained in  capillary  duct^  and  tubes,  it  will  be  seen  that  a  considerable  amount  can  not 
flow  out  on  account  ot  capillary  attraction,  no  matter  how  much  cutting  is  done.  It 
very  seldom  happiens  also  that  a  tree  falls  in  such  a  way  that  all  its  trunk  is  exposed 
so  as  to  admit  of  ringing  on  all  sides.  As  a  general  thii^  from  one-third  to  one-half 
of  it  is  inaccessible  to  the  process  ot  ringing,  and  all  the  milk  within  thia  portion  is  con- 
aequently  loat.  Even  the  larger  limbs  are  not  deemed  worth  riling  and  consequently 
allthemilkin  them  and  in  the  leaves  also  goes  to  waste;  to  this  must  be  added  the  con- 
siderable quantity  spilled  on  the  ground  through  carelesaneas  and  lack  ot  enough  recep- 
tacles for  evuy  cut  or  bruise  from  which  the  milk  flows. 
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The  method  employed  to  find  what  percentage  of  gutta-percha  has  been  removed 
from  a  tree  by  the  native  collectors  was  to  determine  the  per  cent  of  eutta-percha 
remaining  in  a  given  area  of  the  bark,  multiplying  this  by  the  total  bark  area  ot  the 
tree  and  adding  15  per  cent  of  this  amount  for  tnat  contained  in  the  bark  of  the  brancheB 
and  in  the  leaves. 

The  amount  which  the  native  coUectoTB  secure  from  the  average  full-grown  tree 
apparently  varies  according  to  the  species,  season,  perKinnel  ot  collectors,  etc.  Most 
anthorities  place  the  amount  per  tree  at  one-fourth  of  a  pound.  The  director  of  the 
botanical  garden  in  Penang  (S)  secured  IJ  pounda  of  clear  gutta-percha  from  a  lai^a 
tree  (Pal.  qutld)  estimated  to  be  60  years  old.  Wray  (9)  obtained  somewhat  over  2 
pounds  from  a  Falaquium  gulta  tree  at  least  100  years  old,  and  24  pounds  from  one  of 
an  interior  species. 

Burck  (10)  made  some  extended  experiments  in  Sumatra  and  secured  an  average  of 
less  than  1  pound  from  full-grown  trees,  whUe  Serullas  (11)  in  Sumatra  obtained  almost 
I  pound  from  a  giant  tree.  Trees  of  interior  grade  have  been  found  to  give  as  high 
as  8  pounds.  Probably  the  best  average  obtainable  is  3  pounds.  In  the  Tiruray 
district  of  Mindanao  I  secured  1  pound  <rf  clean  gutlarpercha  from  a  tree  135  feet  high 
and  5  feet  4  inches  in  circumference  at  the  base.  The  work  was  carefully  done  by 
the  natives.  Taking  a  measured  amoimt  of  the  bark  of  this  tree  after  no  more  gutta- 
percha could  be  collected  by  the  native  method,  and  extracting  all  of  the  gutta-percha 
which  it  still  pontained,  it  was  estimated  that  after  collection  there  still  remained  BJ 
pounda  ot  gutta-percha.  Taking  into  consideration  the  fact  that  had  the  tree  not  ' 
fallen  in  such  a  way  as  to  leave  almost  all  ot  the  trunk  propped  high  enough  above 
tie  ground  to  allow  the  milk  to  be  extracted  from  the  bark  on  the  under  side,  the 
amount  extracted  would  undoubtedly  have  been  much  less,  or  in  other  words  ten 
times  more  gutta-percha  would  have  been  left  to  rot  with  the  tree  than  was  taken 
from  it  by  the  natives.  Other  investigators  have  secured  figures  as  largo  as  these  and 
some  found  Uiat  forty  times  more  gutta-percha  was  left  behind  than  was  secured  by 
the  careless  coUectore. 

(2)  It  leaves  the  future  unprovided  lor.  It  has  been  seen  that  the  invariable  prac- 
tice of  the  native  coUectois  is  to  fell  the  tree  in  order  to  extract  the  guttarpercha.  In 
some  cases  it  has  been  reported  that  the  stumps  stool  afterwards,  and  in  course  of  time 
produce  new  trees,  but  it  can  be  safely  asserted  that  this  is  the  exception  and  not  the 
rule.  Of  those  I  have  found  cut  down  in  the  Philippines,  none  have  ever  stooled, 
though  in  one  case  I  saw  some  ot  the  roots  of  the  sttjmp  alive  long  after  the  felled  tree 
was  well  advanced  toward  decay. 

It  is  fortunate  that  only  the  full-grown  trees  contain  enough  gutta-percha  to  repay 
the  work  of  felling,  rilling,  etc. ;  oflierwiae  the  complete  extermination  of  the  gutta- 
percha forest  would  only  be  a  matter  of  a  year  or  so.  On  the  other  liand  the  felling 
of  all  the  trees  old  enough  to  bear  seed  worKs  to  the  same  end  with  a  somewhat  longer 


then 

exchanged  for  barter  to  sc  ,  ,  ^  ,  ,  „ 

there  forthe  purpose  of  dealing  in  all  kinds  of  native  products.  From  here  it  is  diippea 
to  one  ot  the  ports  doing  an  export  trade  with  Borneo  and  Singapore,  The  entire 
gutta-peicha  trade  is  practically  in  the  hands  of  the  Chinese  in  (Ee  latter  city,  and 
ftiey  guard  the  secrets  of  boiling,  working  over,  mixii^,  adulterating,  and  coloring 
the  gutta-percha  for  European  markets  most  zealously.  All  who  have  tried  to  investi- 
gate ^eii  methods  t^ree  that  there  is  no  connection  between  the  various  CTades  and 
the  different  tree  species,  and  that  pure  gutta-percha  from  the  species  Palaquium 
gutta  is  no  loiter  found  on  the  market  unmixed  with  inferior  grades. 

Strangely  eno\^h,  I  was  unable  to  find  in  Singapore  any  statistics  regarding  the 
importation  ot  Philippine  gutta-percha.  The  Chinese  dealers  denied  receiving  any, 
and  beyond  a  few  piculs  noted  m  the  annual  import  statistics,  no  mention  of  it  was 
found  anywhere.  I  afterwards  ascertained  that  tne  gutta-percha  first  goes  to  Sanda- 
tem  and  Labuan,  in  British  North  Borneo,  and  is  there  transshipped  to  Singapore, 
entering  as  North  Borneo  gutta  percha. 

Unfortunately  the  amount  collected  tor  exportation  can  not  be  given  with  any 
degree  of  accuracy,  as  the  export  statistics  (12)  include  gutta-percha  with  all  other 
gums.  It  is  known,  however,  that  the  amount  reaches  into  tens  of  thousands  of 
pouitds, 
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Considering  the  almost  lawless  way  in  which  gutta-percha  is  collected  and  marketed, 


The  English  loi^  ago  realized  that  the  gutta-perclMi  tc 
were  doomed  to  destruction  unless  radical  measures  were  taken  to  chaise  the  method 
of  collecting.  The  first  law  passed  was  to  prohibit  the  felling  of  trees  in  order  to  col- 
lect the  gutta-percha.  As  the  law  never  penetrated  to  the  wild  tribes  of  the  interior 
where  the  collecting  was  done,  it  was  not  effective.    As.  a  surer  method  of  stopping 

.  the  destruction,  a  second  law  was  paased  which  prohibited  the  eicportation  of  gutta- 
percha from  coast  towns  in  the  Federated  Malay  States  in  which  tne  English  could, 
of  course,  exercise  personal  supervision.  The  result  was  that  the  exportation  from 
those  places  ceased  promptly,  but  the  felling  of  trees  did  not  stop,  the  export  simply 
travelmg  northward  by  overland  routes  until  it  was  outside  of  English  jurisdiction, 
and  from  there  it  was  sliipped  to  Singapore.  I  can  not  find  that  anytnii^  effectual  has 
been  accomplished  by  the  Eiwlish  or  by  the  Dutch  authorities  in  Sumatra  and  Borneo 
toward  remedying  the  difficulty.  It  seems  to  be  generally  realized  at  last  that  wild 
natives  can  not  be  prohibited  from  doii^  thii^  where  there  is  no  law  nor  show  of 
authority.  Certainly  they  will  not  cease  felling  gutta-percha  trees  until  some  one 
can  show  them  an  easier  method  for  collectLngUie  same  amount  or  more  of  the  material, 
BO  long  as  gutta-percha  has  a  market  value.  The  Ei^lish  had  the  true  idea  when  diey 
took  away  its  market  value  through  prohibiting  exportation.  The  only  trouble  was 
that  the  Malay  States  are  on  a  peninsula  and  not  an  island.  This  law,  if  applied  to 
the  Philippines,  might  succeed  better  by  reason  of  their  gec^raphical  situation,  but 
so  tar  notning  of  this  kind  has  been  tried  here.  As  soon  as  the  forestry  bureau  was 
established  in  1899,  the  felling  of  sutfa-percha  trees  was  prohibited  (13.)  Rules  and 
regulations  were  provided  for  tapping  the  bark  of  the  tree  with  a  bolo  in  such  a  manner 
as  to  allow  the  milk  to  be  secured  without  killing  the  tree.  As  the  amount  of  gutta- 
percha obtained  by  this  process  was  much  less  than  that  secured  from  felling  the 
tree,  while  the  labor  was  fully  as  great  and  was  dangerous  besides  (some  trees  being 
70  feet  to  the  first  limb)  the  wild  natives  never  practiced  this  method,  noi*  did  they 
ever  hear  of  it,  and  all  the  gutta-percha  so  far  exported  has  been  at  the  expense  of  so 
many  trees  killed. 

Islands  such  as  Mindanao  and  Tawi-Tawi  can  not  stand  this  for  any  length  of  time, 
and  already  the  gutta-percha  trees  have  entirely  disappeared  from  the  vicinity  of  the 
coast  regions  and  of  the  lai§e  rivers.  According  to  the  forest  surveys  made  so  far  in 
the  islands  the  avera^  number  of  trees  of  1  foot  in  diameter  is  between  forty  and 
fifty  per  acre,  and  considering  the  large  number  of  species  found  in  the  forests  the 
number  of  trees  of  any  one  species  is  generally  placed  at  four  or  five.    With  this  liberal 

.  allowance  the  forest  acreage  of  the  southern  islands  will  probably  supply  gutta-percha 
at  the  present  rate  of  cutting  for  three  or  four  years  longer,  but  not  for  more  than  that. 
It  must  not  be  supposed  that  scientific  investigation  has  not  been  directed  toward 
solving  this  vexed  question  of  securing  gutta-percha  in  payir^  quantities  without 
killing  the  trees,  but  before  describing  the  results  of  this  work,  the  chemical  and  phys- 
ical characteristics  of  gutta-percha  aa  well  as  the  prices  to  be  realized  for  it  must  be 
considered  in  order  to  demonstrate  the  difficulties  tc  ' 


The  prices  governing  the  sales  of  all  grades  and  kinds  of  Rutta-percha  in  Sii^pore, 
the  chief  market  of  the  world,  seem  to  be  most  arbitrary  and  uncertain.    As  a  general 


thing  they  have  increased  continuously  and  steadily  since  the  beginning  of  the 
industry. 

Formerly  the  different  grades  of  gutta-percha  were  named  from  the  well-known 
districts  or  shipping  ports  from  which  they  came.  An  attempt  was  also  made  to  desig- 
nate the  species  of  tree  furaishipg  the  product,  and  a  further  distinction  was  given  as 
to  quality.  For  instance  "Koatei  guta  merah  No.  1"  was  first  grade  of  gutta-percha 
from  Palaqumm  gutta  comingfrom  Koatei,  while  "Pahai^  white  soondi  No.  1"  was 
first-grade  gutta-percha  Irosa  Payena  leent  from  the  Pahang  district. 

These  names  and  pudings  are  stDl  kept  up  as  a  matter  of  convenience  for  cable 
codes,  etc.,  but  the  significance  o^the  names  is  almost  entirely  lost,  certainly  as  fax 
as  any  indication  of  the  tree  species  is  concerned  and  often  as  r^ards  the  district  of 
production  as  well.  The  Phifippine  gutta-percha,  for  example,  has  neither  grading 
nor  price  in  Singapore  and  probably  comes  in  under  Sarawak  white,  red,  etc. 

As  has  been  stated  previously,  the  secreta  governing  the  selection,  boiling,  adul- 
teration, coloring,  etc.,  of  the  various  grades  are  closed  and  known  to  the  Chinese 
exclusively.  This  is  also  true  in  the  Riilippines,  though  very  little  except  boiling 
and  cleaning  is  attempted  before  shippii^  to  Sandakan. 
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is  quick  and  decided,  ify  experiences  in  the  gutta-percha  districts  of  Mindanao  and 
Tawi-Tawi  were  to  the  effect  that  the  wild  native  collector  had  to  take  about  what  he 
couldget,  which  was  on  an  average  of  $10,  Mexican,  forapiculof  l62Jpounds.  Money 
was  seldom  paid,  the  usual  thing  being  barter  in  rice,  cloth,  copper  wire,  cheap  jew- 
elry, beads,  etc.  It  is  needless  to  remark  that  the  middleman  rea,lized  a  good  profit 
on  his  merchandise.  He,  in  turn,  carried  the  gutta-percha  to  the  export  towns  and 
sold  it  to  the  Chinese  at  the  rate  of  $40  to  ISO,  Mexican,  per  picul  of  137J  pounds.  As 
this  latter  amount  was  the  legal  weight  for  a  picul,  his  profits  were  increased  by  the 
additional  pounds  which  he  deliberately  stole  from  the  ^orant  natives.  The  Chinese 
exporter  pays  $5  to  $7,  Mexican,  per  picul  forestry  dues  (he  being  the  only  one  of  the 
three  with  a  fixed  residence  and  amenable  to  forestry  reflations)  and  exports  the 
gutta-perdia  to  S^idakan  or  Singapore,  where  it  probably  brings  SIOO  to  $150,  Mexican, 
perpicul  of  133i  pounds.  There  is  no  definite  information,  on  this  suhiect,  however, 
asPhilippinegutta-percha,  as  has  been  stated,  is  neither  rated  nor  ^uded  in  Singapore. 
A  year  and  a  half  ago,  when  the  best  grade  of  gutta-percha  in  the  Philippines  waa  said 
by  the  Chinese  of  C/ottabato  to  he  worth  $80  per  picul,  the  following  analyBes  of  Sii^- 
pore  gutta-perchas  were  made  by  Van  Eomburgh  and  Tromp  de  Haas  (14): 


Grade. 

Dirt. 

Water 

Re^ns. 

Guttfl. 

Pricaper 

37!  1 
11 

""ft 

s'.s 

36!  5 

54:2 

«:6 

According  to  theae  analyses,  the  best  grades  of  Philippine  gutta-percha  may  well 
rank  with  any  of  the  first  four  on  the  list,  especially  as  my  chemical  and  physical 
tests  show  the  high  grade  of  the  gutta  in  them. 

Another  example  of  the  difficulty  in  dealing  with  the  Chinese  gutta-percha  mer- 
chants in  Sii^pore  is  the  experience  of  an  American  merchant  of  ifcinila,  who,  about 


by  the  leading  merciiants  there,  and  it  was  not  until  they  found  out  he  was  m 
to  sell  at  all  tut  would  ship  the  product  to  America,  that  they  finally  closed  with 
him  at  $70  per  picul.  How  much  the  gutta-percha  was  really  worth  he  never  found  out. 
The  evidence  then  all  goes  to  show  that  the  price  of  Philippine  gutta-percha  jumps 
from  about  ^  a  picul  in  the  mountains  where  it  is  gathered  by  the  wild  tribes  to  $150 
in  Siiwapore.  Thus,  the  native  collectors  get  almost  nothing,  the  govemjnent  about 
as  much,  and  the  Chinese  the  rest.  The  Chinese  might  posBiWy  get  even  higher  prices 
by  exportii^  direct  to  London  or  America,  though  apparently  that  has  not  yet  been 

It  is  stated  on  good  authority  that  the  Chinese  in  all  their  manipulations  for  prepar- 
ing the  gutta-percha  for  the  European  market  go  solely  by  smell,  color,  toughness, 
and  the  softening  and  hardening  test  in  hot,  then  cold,  water.  At  any  rate,  they  are 
eertalnly  very  skillful  in  the  work,  although  careful  inspection  of  the  above  table,  as 
Van  Rombui^h  points  out,  would  tend  to  show  that  their  prices  were  not  at  all  war- 
ranted by  the  analyses.  80  long  as  the  collecting  ot  the  gutta-percha  is  all  in  the 
hands  of  wild  natives  and  the  manipulating  and  marketing  controlled  by  the  Chinese, 
we  can  not  hope  to  have  the  gutta-percha  trade  on  a  fair  business  basis.  However, 
as  the  supply  steadily  decreases  while  the  demand  and  prices  increase,  the  attention 
of  governments  and  manufacturers  will  more  than  ever  before  be  directed  to  the  sub- 
ject, and  perhaps  the  hoped-for  relief  will  come  through  scientific  propagation  of  gutta- 
percha trees  and  scienrific  collecting  of  the  gutta-percha. 


A  chemical  examination  of  the  nslk  or  latex  above  referred  to  as  coming  from 
the  gutta-percha  trees  upon  wounding  the  bark  shows  it  to  be  composed  of  an  emul- 
sion of  water  and  oil  in  a  finely  divided  state.  According  to  the  species  of  tree  the 
water  varies  from  a  small  (best  species)  to  a  very  lai^e  percentage  (poor  speciea). 
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A  drop  of  the  milk  caught  on  the  finger  undergoes  no  apparent  change  tor  a  tew  min- 
utes, but  by  the  end  of  this  time  a  thm  rubbery  scum  can  be  obHerved  to  have  formed 
on  the  surface.  If  this  be  removed,  a  eecond  film  will  form,  and  so  on  until  the  entire 
drop  has  become  a  email  piece  of  a  tough,  leathery  substance.  When  a  fresh  drop  is 
worked  between  the  fillers,  the  hardening  process  or  cosaulation  takes  place  very 
quickly,  and  bv  boiling  or  adding  certain  chemicals,  sucn  as  mineral  or  vegetable 
acids,  alum,  salt,  etc.,  it  takes  place  almost  instantaneously.  What  the  nature  of 
this  hardening  process  is,  appears  to  be  unknown.  The  subject  will  be  investigated 
in  this  laboratory. 

AJtcr  coi^lation  sets  in  (see  below),  the  oily  portion  becomes  hard  and  tough, 
while  most  of  the  water  separates  or  is  inclosed  mechanically.  Subjecting  this  hard 
and  tough  mass,  taken,  for  osample,  from  the  Palaquium  gutta  species,  to  further 
examination,  it  proves  to  be  insoluble  in  water  and  very  stable  against  the  action  of 
either  dilute  acids  or  alkalies.  In  chloroform  or  carbon  bisulphide  it  is  easily  soluble, 
while  etheTj  petroleum  ether,  and  alcohol  dissolve  it  only  in  part-  By  subjecting 
it  to  the  action  of  cold  alcohol,  a  yellow  amorphous  resinous  powder  can  be  extracted! 
Hot  alcohol  further  extracts  a  white  crystalbne  resin,  leaving  a  tough  horn-like  resi- 
due, which  is  easily  soluble  in  chloroform  and  carbon  bisulphide  aiKl  can  be  precijii- 
tated  from  these  eolutiona  by  alcohol  as  a  white  iioeculent  mass,  which  by  warmii^ 
or  through  pressure  quickly  returns  to  its  original  appearance.  Taking  the  three 
constituents  of  gutta-percha  in  the  order  described  above,  the  names  Fluavil,  Alban, 
and  Gutta  were  riven  them  bj^  Fayen  (15)  in  1862.  Besides  these  constituents,  all 
gutta-percha  was  lound  to  contain  more  or  less  dirt,  coloring  matter,  and  water  inclosed 
mechanically. 

Table  No.  2, — Analyseg  of  represenialive  samples  of  gutta'perdia  from  Sinyayore  and 
Phitippine  markets,  o»  well  as  from  different  specks  of  gutta-percha  trees,  to  mow  com- 
posiijOM  and  comparisons. 


Source  o(  specimen. 

autta. 

Resins.;  Water 

Dirt, 

o,.d.. 

Perct. 

Perrt 

Pern. 

Per  a. 

1.  Collected  Iron.  Pal.  sutta 
treaa  Id  experiment  gar- 

Close,  compact. 

tough,   whlUsh   to 

Bf""""- 

2.  Sample  analysia  ot  prod- 
ucfot  Pal.  gutta  made 

a.  Pro^ooUroS'twoTi^aoI 

White,        somewhat 

■ 

Pal.  leerii,  Tawi-Tawi. 

daatic,  very  tough, 
eomewhaf  tough. 

Philippines.! 

4fl,ftB 

First. 

white,  pfntlaft,  and 

tains  southeast  ot  Co- 

brown. 

5.  Brought'  Into   Cotahato 
by  iloros  from  Suljano 

Clean,  pinkish  baJls; 

32.49 

54,08 

7.  til 

5,76 

Do. 

tough. 

region,  northwest  ol  Tu- 

6.  Purchased  ironi  Moros  at 

Tough,  compact  Klab. 

28.37 

a7.42 

18,32 

15.83 

Second. 

Inclined  to  crumble; 

J1.30 

51.  S6 

04 

Ifl.Til 

Do. 

southeast'  ol  Cotatiato. 

8.  Brougbt    into   Colabsto 
by  Moras  Irom  Blnang 

b^booidiftyand 

r^n;  botanical  origin 

dark  colored. 

B.  Product  ftom   unknown 

13.87 

8.48 

Third. 

southeast  ot  Cotabato. 

10.  ProductlromPal.aheml. 

Heavy,  compact  maas. 

24.  £5 

15.19 

Fourth. 

anum;     In    mountains 
north  of  Tucuran,  Mio- 

light  reddish  brown. 

dajiao. 

"The  grading  oi 


le  Philippine  gutta-percha  fs  done  by  the  ( 


The  method  adopted  for  making  the  above  analyses  is  a  modification  of  those  used 
by  Obach  (16)  and  Van  Eomburgh.  The  former  determined  first  the  per  cent  of 
water  by  drying  a  weighed  sample  to  constant  weight  on  a  water  bath  or  desiccator 
determining  the  water  Dy  difference.  The  resms  were  then  extracted  with  ether  and 
weighed  after  the  solvent  had  been  completely  evaporated.  The  gutta  and  dirt  were 
thus  left  and  were  separated  by  chloroform,  which  dissolved  the  gutta,  leavine  the 
dirt  to  be  filtered,  dried,  and  weighed.  The  chloroform  was  then  evaporated  ana  the 
gutta  weighed. 


,  Google 


576  lABORATORY   BULLETIN   NO.  1. 

Van  Romburgh  (17),  iji  his  latest  analytical  w6rk,  usea  the  following  scheme:  The 
weighed  and  finely  divided  eubatance  is  dried  to  constant  wekht  in  an  atmosphere  of 
dry  carbon- dioxide  gas,  which  fulfills  the  douhJe  purpose  or  drying  and  at  the  same 
time  preventing  oxidation.  The  sample  is  then  dissolved  in  hot  chloroform,  thus 
allowing  the  undissolved  dirt  to  he  filtered  off,  washed,  driod,  and  weighed.  The 
chloroform  solution  containing  the  gutta  and  resins  is  diluted  with  chloroform  to  100 
c.  c,  and  an  aliquot  portion  taken,  evaporated,  and  dried  to  constant  weight  as  above. 
By  extracting  the  residue  with  hot  alcohol  or  acetone  the  reeina  are  removed,  when 
the  remaining  gutta  is  dried  and  weighed.  The  resins  are  then  eetimated  by  differ- 
ence. 'Van  Romburgh  points  out  that  the  largest  source  of  error  in  using  this  method 
is  due  to  the  evapoiation  of  the  chloroform.  To  avoid  this  loss  and  eavo  time  the  fol- 
lowing modifications  were  adopted  by  mo: 

A  fair  sample  of  the  gutta-percha  to  be  analyzed  was  finely  divided  and  quartered 
down  U>  a  small  amount.  Of  this,  0.3  to  0.6  gram  was  taken  in  a  weighed  thimble  filter 
and  extracted  hot  in  a  Soxhlett  apparatus,  chloroform  being  used  as  the  solvent. 
When  all  was  dissolved  but  the  dirt  the  latter  was  dried  on  the  filter  and  weighed. 

The  chloroform  solution  is  then  evaporated  to  dryness  in  the  flask  (previously  tarred) 
attached  to  the  extractor  and  dried  to  constant  weight  on  the  water  hath  in  a  stream 
of  dry  carbon-dioxide  gas.  After  weighing,  the  contents  are  extracted  with  hot  alcohol 
or  acetone,  when  the  flask  is  again  dried  as  before  and  wB^hed.  The  loss  in  weight 
equals  the  weight  of  resins  and  gain  of  the  flask  the  weight  of  gutta.  The  water  is 
estimated  by  difference. 

Analyses  of  samples  taken  from  several  trees  of  one  species  show  the  percentages  of 
the  constituents  to  vary  considerably,  they  being  influenced,  probably,  by  the  age  of 
the  tree,  the  conditions  of  its  growth  (soil,  moisture,  shade,  etcf),  as  well  as  by  the  sea- 
son at  which  the  sample  was  taken.  For  illustration  of  this,  two  analyses  of  gutta- 
percha, known  to  have  been  taken  from  different  trees  of  Palaquium  gutta,  are  given 
to  show  the  lat«e  variation  in  the  percentage  of  gutta.  It  must  therefore,  be  under- 
stood that  the  figures  obtained  from  the  analyses  of  the  gutta-percha  taken  from  any 
one  tree  will  not  necessarily  represent  the  exact  values  for  that  species.  An  average 
from  a  number  of  trees  is  necessary  to  secure  true  values.  In  the  same  way  samples 
from  any  commercial  grade  of  gutta- pereha  may  vary  quite  a  little  in  their  percentage 
composition,  the  differences,  however,  generally  falling  within  a  well-defined  limit. 

The  "dirt"  found  in  all  commercial  gutta-percha,  as  has  been  stated,  may  be  there 
unintentionally,  or  have  been  added  with  intent  to  defraud.  In  either  case  it  gener- 
ally consists  of  finely  chopped  bark,  leaves,  small  sticks,  etc.  From  2  to  6  per  cent  of 
dirt  is  not  only  admissible,  but  generally  unavoidable,  while  more  than  that  is  looked 
upon  with  suspicion.  So  intimately  is  some  of  the  dirt  mixed  with  the  gutta-percha 
that  even  the  best  machines  fail  to  eliminate  the  last  1  or  2  per  cent. 

A  certain  amount  of  coloring  matter  which  exudes  from  uie  bark  when  it  is  cut  is 
also  mixed  with  the  gutta-percha  milk,  and  colors  lie  resulting  product.  Certain 
species  give  a  distinctive  color  to  the  material  taken  from  them,  so  it  has  become  a 
practice  of  the  Chinese  in  Singapore  to  boil  inferior  grades  with  the  bark  of  the  best 
species,  in  order  to  give  them  the  correct  color. 

Under  "resins"  are  considered  the  resinous-like  substances  which,  with  gutta,  goto 
form  the  substance  gutta-percha.  These  resins  vary  greatly  in  appiearance.  In  gutta- 
percha from  Palaquium  gutta',  for  example,  as  has  already  been  stated,  one  is  a  white 
crystalline  mass,  while  the  oQier  a  yellow  amorphous  powder.  In  other  gjecies  they 
may  be  oily  or  brittle,  colored  or  white.  JuttginB  from  the  formulas  C,oH,oO  and 
jC,„H,jO),  wh'ch  have  been  given  to  alban  ana  fluavil,  respectively,  it  might  he 
inferred  that  these  resins  are  oxidation  of  products  of  gutta  (C.|)H[,),.  Sufficient  work 
has  not  yet  been  done  on  these  bodies,  however,  to  make  this  anything  more  than 
conjecture. 

Again,  taking  the  gutta-percha  from  Palaquium  gutta,  for  illustration,  it  is  found 
that  the  10  to  W  per  cent  of  resins  which  it  contains  is  not  a  detriment,  but  rather  a 
decided  advantage.  Besides  adding  much  to  the  bulk,  these  substances  are  insoluble 
in  water,  poor  conductora  of  electricity,  and  quite  stable  against  the  action  of  air  and 
moisture.  In  tact,  gutta-percha  at  present  prepared  for  the  insulation  of  submarine 
cables  is  composed  ot  one  part  of  resins  to  every  two  parts  of  gutta.  When  theamount 
of  resin  passes  this  percentage,  however,  the  toughness  of  the  gutta-percha  is  lessened 
and  other  objectionable  qualities  become  apparent.  The  necessity,  then,  of  knowing 
die  percentage  of  resin  in  a  given  quality  of  gutta-percha  before  usii^  it  for  manufat;- 
turing  purposes  is  plainly  apparent. 
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As  might  be  inferred  from  the  preceding,  the  "gutta"  ia  the  principal  conatitueBt 
in  gutta-percha.  The  methods  of  Beparating  it  from  the  other  constituente  have  been 
given  and  its  indifference  toward  dilute  acids  and  alkalis  noted.  Concentrated  nitric 
acid  causes  violent  oxidation,  while  sulphuric  acid  carhonizea  it  in  a  short  time. 
Alkalis,  even  when  concentrated,  have  practically  no  action  on  it.  The  beet  solv- 
ents for  gutta  are  chloroform,  carbon  bisulphide,  and  carbon  tetrachloride.  FVom^l 
of  these  solutions  it  may  be  reprecipitated  by  the  addition  of  alcohol. 

It  gutta  be  subjected  to  dry  distillation  isopren  CjH^  and  kautchin  C,„H^5  (18)  distill 
over  as  the  chief  decomposition  products,  and  are  identical  with  the  isopren  and 
kautchin  (19)  recovered  ttora  the  dry  distillation  of  rubber.  Tilden  (20)  succeeded 
in  changing  isopren  ba«k  ^lain  into  a  rubber-like  substance  through  the  action  of 
concentrated  hydrochloric  acid.  Isopren,  according  to  Ipatiew  and  Wittorf  (21),  is 
methyl  divinyl  0H2=0  (CHj)— CH=CH,,  so  that  both  gutta  and  rubber  will  perhaps 
be  found  to  be  polimerization  products  of  isopren. 

The  discuffiion  has  so  far  been  of  the  gutta  found  in  the  species  Patat^uhini  gvtta. 
Dr.  Eugene  Obach  (22),  as  chemist  for  a  iMge  cable  insulating  company,  made  analyses 
of  specimens  of  gutta  percha  from  different  speciea  of  trees  as  well  aa  from  many  gcadee 
<if  commercial  gutta-percha.  In  his  table  of  analyses  he  puts  under  the  name  of 
'  'gutia"  the  substance  found  in  each  sample,  which  was  insoluble  in  boilii^  alcohol, 
but  soluble  in  chloroform.  The  "guttas  thus  found  were  variously  colored  from 
white  to  dwk  brown,  and  poBseased  different  tensile  strength,  from  "elastic"  and 
"very  strong"  to  "brittle."  Obach  thus  used  certain  sl^ht  chemical  similarities 
as  his  cri.ter.on  of  a  gutta  and  neglected^  apparently,  the  wide  physical  differences, 
which,  as  will  be  shown  later,  these  bodies  display.  Provided  ttere  are  many  kinds 
of  guttaa,  it  is  easily  understood  why  a  chemical  analysis  alone  of  a  gutta  percha  will 
give  almost  no  insight  into  its  value  unless  accompanied  by  physical  tests  of  the  gutta 
contained  in  it. 


properties  of  these  bodies.  To  provide  material  for  theee  phya-cal  tests,  they  were 
isolated  in  considerable  quantities  from  various  representative  Singapore  and  Philip- 
pine guttafperchas  by  means  of  solvents,  and  after  evaporation  were  dried  in  a  stream 
of  dry  carbondioxide  gas  to  prevent  any  possible  oxidation.  When  heated  to  the 
temperature  of  boiling  water,  they  coulcf  be  easily  cut  or  molded  info  the  neceaeary 
shape  for  performing  the  following  experiments; 


Color. 

Action  toward  light. 

Heat,         Stress, 
sotterjingl     tensile 

Outt.. 

Rfltractlve 

solution. 

Light  brown 
Cieaia  vhtte 
YEllowish  »hito 
Very  light  chocolate 
Cream  white 

1  BOSS 

6.50 
7,60 

"■'■62   "i^h 

, 

(The  nurobera  In  tills  table  reJer  to 


The  "color"  of  the  guttas  undoubtedly  comes  from  the  bark  of  the  tree  when  cut 
to  secure  the  gutta-percha,  for,  by  repeated  solution  and  precipitation,  the  color  may 
be  almost  entirelv  eliminated,  leaving  the  gutta  only  slightly  tinted  from  a  cream 
color  to  light  pink,  and  jpure  white  when  finely  divided.  It  is  my  opinion  that  all 
variations  of  color  are  only  incidental  and  not  connected  with  the  chemical  structure 
of  the  gutta  itself.     The  amount  of  color  in  the  above  samples  was  a  minimum  and  not 

a  The  results  given  in  this  table  and  some  of  the  explanations  appeared  in  the  pre- 
vious annual  report  of  the  superintendent  of  government  laboratories,  but  as  sub- 
sequent experience  and  the  completion  of  botanical  data  has  led  me  to  take  up  the 
subject  from  a  different  standpoint,  they  are  again,  appended  tor  the  sake  of  com- 
pleteness. 
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sufficient  to  have  any  luatetial  effect  on  the  physieal  properties.  The  experiments 
with  light — namely,  those  given  under  refractive  index  and  rotation  are  employwi 
with  great  BUcceEa  m  the  commercial  analysis  of  sugarB,  oils,  fats,  butters,  etc.  This 
is  due  Ifl  the  fact  that  each  chemical  individual,  providing  it  is  capable  of  transmitting 
light,  has  an  index  of  refraction  peculiar  to  ifaefl,  which,  for  purposes  of  comparison, 
must  be  taken  under  constant  conditionsand,  provided  it  is  able  to  rotate  the  plane  of 
polarized  light,  a  d^ree  of  rotation  which  is  also  constant.  While  two  chemical  indi- 
viduals may  show  identity  in  some  one  physical  property,  they  can  not  continue  this 
identity  in  two  or  more,  so  that  more  than  one  method  was  necessary  to  determine 
the  relationship  of  the  guttas  examined  by  me.  Substitution,  adulteration,  or  varia- 
tion in  chemical  structure  can  in  this  way  be  easily  discovered  and  determined. 
Owing  tfl  certain  mechanical  and  chemical  difflctiltiES  encountered  in  making  these 
determinations  on  the  guttas,  the  limits  of  error  of  experimentation  are  outside  of  the 
differencee  found  between  Nos.  1,3,  4,  and  5,  but  do  not  include  the  marked  difference 
displayed  by  No.  10.  In  determining  the  retractive  index,  an  Abbe-Zeiss  retractom- 
eter  was  employed ,  a  small  amount  of  a  concentrated  solution  of  pure  gutta  in  chloro- 
form placed  on  each  of  the  prisms  and  allowed  to  stand  until  the  odor  of  chloroform 
had  entirely  disappeared.  The  prisms  were  then  closed  and  kept  at  a  temperature 
of  70°  0.  until  the  readings  became  constant,  showing  that  all  chloroform  had  evapo- 
rated. The  above  figures  are  the  results  of  many  determinations  made  with  carefully 
prepared  samples. 

The  rotation  was  determined  in  cholorofonu,  0,5  per  cent  solution  being  used, 
because,  when  more  concentrated,  the  absorption  of  light  was  too  great  to  admit  of 
accurate  readings. 

The  physical  testa  given  in  the  above  tables  are  so  diversified  as  to  bring  out  clearly 
the  extent  of  resemblance  between  the  various  samples  of  gutta  submitted  to  them. 
The  results  show  little  variation  between  Nos.  1,  3,  4,  ajid  5.  Indeed,  these  samples 
may  be  regarded  as  practically  identical  in  composition.  The  physical  constants 
appear  to  be  those  of  a  single  chemical  individual,  the  retractive  index  varies  only  in 
the  third  decimal  place,  the  rotation  is  the  same  within  the  limits  of  onl^  1°,  and  the 
softeniiw  points  vary  only  from  60°  to  62°.  The  small  amount  of  resins  in  the  speci- 
mens, which  it  was  impossible  to  remove,  would  be  sufficient  to  account  for  even 
greater  variations.  No.  1,  however,  is  the  best  sample,  used  for  a  standard  and  taken 
irKiialHchopsiaffutta:  Nos.  3, 4,  and  5  are  from  the  Philippine  Islands.  It  would  appear 
from  this  that  gutta  is  a  chemical  individual,  identical  in  all  cases,  and  any  substance, 
such  as  No.  10,  for  example,  which  varies  from  the  properties  recorded  above,  should 
not  be  designated  as  such.  This  opinion  is,  however,  advanced,  subject  to  further 
confirmation  by  extended  chemical  investigation  looking  toward  the  determination  of 
the  chemical  constitution  of  gutta.  In  the  case  of  sample  No.  10  the  substance  desig- 
nated as  gutta,  and  the  real  gutta  of  No.  3  are  very  similar  in  appearance  and  chemical 
behavior.  In  tensile  strength,  however,  they  are  widely  diveigent,  and  this  difference 
is  accentuated  and  not  lessened  by  the  other  physical  tests,  for  while  these  latterdifier- 
ences  are  not  so  marked,  yet  they  clearly  show  that  all  the  physical  constants  of  No.  10 
differ  more  or  less  from  all  the  others,  and  hence  this  substance  must  certainly  be 
different  in  chemical  constitution. 

The  action  of  heat  in  HotteniM  gutta-percha  and  making  it  plastic  has  previously 
been  used  as  a  test  of  value.  It  has  been  found  that  the  best  grades  require  a  higher 
temperature  to  soften  them  than  the  lower  grades.  According  to  the  results  obtained 
by  me,  the  inferior  grade  of  gutta  (So.  10)  ^eopossesaes  the  property  of  softening  at  a 
lower  temperature  than  the  superior  gut^.  The  softenii^  point  was  deterrain«l  by 
molding  a  piece  of  gutta  into  the  bottom  of  a  glass  tube  sealed  below,  placing  a  sharp 
pointecT glass  rod  in  contact  with  the  surface,  and  gradually  heating  in  a  baUi  of  sul- 
phuric acid  until  the  point  of  the  glass  rod  just  began  to  enter  the  gutta. 

The  tensile  strength,  or  toughness,  possessed  by  gutta,  next  to  its  resistance  to  sea 
water,  is  undoubtedly  its  greatest  merit  commerciSly.  Even  die  inferior  grades  of 
gutta-percha  are  usea  for  objects  requiring  toughnese  combined  with  pliabuity  and 
strength.  In  the  insulation  of  a  submarine  cable  great  toughness  is  imperative,  for 
during  the  laying  of  the  cable  it  is  constantly  subjected  to  great  strains  from  kinking, 

Sulling,  rubbing,  etc.,and  when  it  has  reached  to  the  ocean  bottom,  where  the  pressure 
I  often  three  and  a  half  tons  to  the  square  inch,  it  must  not  have  sustained  a  iracture 
even  as  large  as  the  diameter  of  a  fine  hair  for  otherwise  the  moisture  would  slowly 
penetrate  to  the  wires,  the  insulation  would  not  be  complete,  and  the  cable  would  have 
»o  be  pulled  up  and  repaired. 

In  order  that  the  measurements  made  might  be  within  the  limits  of  the  inatruments 
at  hand  only  smalt  strands  of  gutta  could  be  used  tor  testing.  To  make  these  strands 
tree  from  mmute  air  bubbles  was  well-nigh  impossible,  in  consequence  of  which  the 
breaking  was  inmost  caaea  brought  about  by  weakoE^  due  to  this  source.    The  figures, 
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while  thus  only  approximate,  are  below  and  not  above  the  true  valuee  and  show  dearly 
the  enormouB  tensile  strength  of  my  samples.  Obach  (23)  gives  a  tensile  strength  of 
5,000  pounds  tor  the  beet  gutta-percha,  while  for  the  gutta  hota  it  ho  found  about  6,500, 
which  closely  corresponds  to  results  given  above.  This  also  brings  out  moat  clearly  the 
excellent  quality  of  the  best  Philippine  gutta-percha. 

The  results  of  the  combined  chemical  and  physical  teets  on  various  samples  of  eo- 
called  "guttas"  extracted  from  gutta-perchaa  oi  different  origin  seem  to  show  that 
the  gutta  from  the  gutta-percha  of  Palammim  guUu  has  certain  well-defined  chemical 
and  physical  properties,  and  they  also  demonstrate  that  aome  so-called  gutta-perchas 
contain  a  substance  which  chemically  resembles  to  a  certMn  extent  the  above-men- 
tioned guttaa,  but  differs  widely  from  it  in  many  of  its  phvsical  properties.  As  the 
gutta  from  the  species  Palaqtduin  gutta  has  stood  the  test  oi  usage  for  fifty  years,  it  is 
only  fair  that  its  chemical  and  physical  constants  should  be  used  as  the  standard  of 
comparison.  Until  more  is  known  chemically  oi  such  BUbstancee  aa  I  found  in  No.  10, 
a  chemical  analysis  will  not  be  sufficient  t«  determine  the  value  ol  a  gutta-percha,  but 
it  must  be  supplemented  by  physical  tests.  This  laboratory  will  nndertake  the  task 
of  so  determining  the  chemical  properties  of  gutta  and  its  allied  bodies  in  the  hope  of 
discovering  a  method  of  chemical  analysis  which  alone  can  be  used  to  determine  the 
value  of  any  gutta-percha. 

C  PKOPACiATION. 


As  soon  as  the  native  collectors  made  such  heavy  inroads  on  gutta-percha  forests  as 
to  make  certain  of  their  serious  decimation  if  not  entire  destruction,  the  various  gov- 
ernments bavii^  tropical  possessions  in  the  Kast  began  to  take  note  and  make  inquiries 
but  it  was  not  until  the  laat  four  or  five  years  that  the  notes  became  serious  or  the 
inquiries  anxious.  Both  explorations  and  inquiries  rcvesiled  that  the  greater  part  of 
the  Malay  Peninsula  had  loet  most  of  its  trees,  and  that  the  portions  of  Sumatra  and 
Borneo  which  were  still  productive  were  in  the  most  inaccessible  mountain  forests 
of  die  interior.  So  thoroughly  had  the  seed-bearing  trees  been  cleared  out  of  the 
Malay  States  that  a  standing  reward  by  government  officials  for  seeds  of  the  species 
Palaquium  (fuUa  was  not  claimed,  though  the  offer  stood  for  a  long  time.  Van  Rom- 
burgh  (24)  in  a  very  extensive  tour  of  Sumatra  and  Borneo,  made  for  the  purpose  of 
reporting  to  the  Dutch  Government  the  condition  of  the  guttar-percha  regions,  saw 
but  a  few  seed-bearing  trees,  and  these  in  almost  all  cases  had  been  protected  by  native 
chiefs. 

In  the  botanical  gardens  of  Singapore,  Bukit,  Tiniah,  Penang,  and  Buitenzorg, 
Palftqidwm  gutta  trees  were  growing  which  had. either  been  protected  from  destruction 
or  had  been  planted  for  a  sufficient  length  of  time  to  be  seed  bearing.  These  formed 
the  nucleus  of  the  gutta-percha  nurseries  now  Ijeing  planted  by  the  English  and  Dutch 
governments,  with  the  purpose  of  obtainii^  reliable  information  as  to  methods  of 
propt^tion,  the  rapidity  of  growth,  the  time  necessary  for  maturing,  and  above  all, 
to  furnish  material  for  testing  scientific  methods  for  extracting  gutta-percha  without 
killing  the  trees.  Owing  to  the  scarcity  of  seeds  everywhere  the  government  botanists 
were  obl^ed  to  resort  to  various  methods  for  securing  young  plants,  and  their  experi- 
ments have  been  along  the  following  lines: 


The  fresh  seeds  are  laid  in  beds  of  rich  earth  and  allowed  to  germinate  and  grow 
under  partial  shade.  When  about  a  foot  high  they  are  tTansplanted  to  the  future 
plantation,  where  the  soil  may  be  entirely  free  from  trees,  shrubs,  or  other  vegetation 
(Dutch  method),  or  where  small  patches  of  earth  have  been  cl^ined  and  loosened  for 
their  reception  in  a  forest  of  secondary  growth,  heavy  enough  only  to  furnish  a  light 
shade  (English  method).  By  the  Dutch  method  a  l^t  sliade  is  required  around 
each  seedling  until  a  vigorous  growth  is  secured.  The  seedlings  are  set  out  about 
5  by  5  yards  apart,  though  where  it  is  desired  to  obtain  the  largest  amount  of  leaves 
per  acre  the  space  allotted  is  4  by  4  yards.  No  special  care  seems  necessary  except 
to  keep  them  free  from  weeds.  Too  much  strees,  however,  can  not  be  laid  on  the  care 
which  should  be  taken  not  to  break  or  injure  the  long  tap  root  of  the  young  plant  durii^ 
the  process  of  transplanting,  for  any  injury  to  it  stunts  the  growth  materially  or  even 
causes  death.  Mr.  Curtis,  director  of  the  Penang  Botanical  Gardens,  has  modified 
■  the  manner  of  starting  the  germination  and  first  growth  by  placing  each  seed  in  a 
separate  bamboo  joint  filled  with  earth.  This  joint  is  made  long  enough  to  allow  the 
tap  root  to  strike  downwards  undisturbed ,  and  when  the  time  comes  for  transplanting 
it  can  be  transferred,  joint  and  all,  without  aay  fear  of  injury,  to  the  place  made  readv 
for  it.  The  bamboo  is  then  cracked,  open  and  the  plant  inserted  ia  the  ground  wita 
almost  no  disturbance  of  its  xoots. 
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The  Butch  gnvommpnt  in  Java,  having  many  seed-b earing  trees,  is  now  deeply 
engaged  in  carryii^  out  a  prognmmie  which  contemplates  the  planting  of  aocie  150,000 
Beeds  annually  until  at  least  1,000,000  trees  are  growing.  This  will  be  done  on  exten- 
sive government  plantations  at  Tjipitir,  Java.  The  entire  management  is  intrusted 
to  Dr.  van  Romburgh,  director  of  the  government  chemical  laboralnry  at  Buitenzoi^, 
wlio  has  a  corps  of  asaistanta  intrusted  with  testing  the  gutla-percha  contained  in  the 
seed-producing  trees  in  order  that  none  but  the  best  stock  may  be  used. 


In  the  forests  both  of  Sumatra  and  Borneo  tlw  natives  are  still  able  to  find  compara- 
tively large  numbere  of  self-sown  seedlings  of  the  Pidamiiuirt  gutta  species.  Thesiv 
when  carefully  taken  up  and  transplanted  into  air-tight  boxes  provided  with  glaaB 
covers  and  rich  earth,  can  bo  packed  in  lai^  numbers  in  a  comparatively  muall  enact- 
and  shipped  to  almost  any  de8ire<l  distance.     For  instance,  60,000  such  seedlings 


were  shipped  two  years  a^  from  southern  Borneo  to  the  French  Congo  via  Antwerp. 
The  plant*!  transported  from  Borneo  to  Singapore  in  tliis  manner  are  doing  well  in 
the  gardfna  at  the  latter  place.  The  German  government  is  planning  a  nursery  of 
such  seedlings  in  its  tropical  possessions  in  New  Guinea. 

(O 

lippi  „        „         J.  ..        ^ 

■  the  method  called  marcott^e  was  triea  in  Java  and  the  Malay  States  with  bc 

cess.  This  consists  in  selecting  a  young  straight  limb  from  a  lai^e  tree  and  at  the  point 
where  the  roots  are  to  grow  the  bark  is  removed  for  the  length  of  an  inch  around  the 
entire  limb.  The  denuded  spot  is  then  packed  with  rich  mud,  which  is  held  in  by 
a  coatii^  of  cocoanut  or  other  fiber.  If  the  mud  is  kept  moist,  and  only  if  this  is 
the  case  can  good  results  be  secured,  small  roots  will  generally  appear  in  three  to  nine 
months,  when  the  limb  can  be  cut  oS  and  planted. 

The  principal  gutta-percha  plantations  now  under  cultivation  and  in  which  much 
useful  and  desired  experimenting  is  being  done,  are  located  at  Tjipitir  and  Buitenzoi^ 
in  Java,  on  Rhio  Islandat8ingaporc,andBukitTimahon  Singapore  Island,  on  Fenang 
Island,  and  at  one  or  two  places  in  the  Federated  Malay  States.  Enough  time  and 
work  have  been  spent  to  demonstrate  most  conclusively  that  gutta-percha  trees  can 
be  raised  not  only  successfully  but  also  without  much  trouble  or  great  outlay  of  money, 
and  all  the  nations  having  tropical  possesaions  in  the  East,  except  the  Uuted  States, 
have  made  a  start  toward  gutta-percha  plantations,  but  the  Diitch  are  the  only  ones 
90  far  who  have  gone  into  it  on  a  grand  scale,  and  unless  appearances  are  deceitful 
they  will  have  a  monopoly  on  the  plantations  of  the  gutta-percfia  of  the  future,  as  sure 
as  mey  have  on  the  forest  gutta-percha  of  the  present  (lay. 


Modem  methods  of  collecting  gutta-percha  have  advanced  along  two  lines.  Need- 
less to  say  they  were  not  proposed  nor  carried  out  by  the  wild  native  collectnrs  who 
are  unwilling  to  discontinue  present  gains  in  tavorof  future  returns.  It  was  previously 
remarked  that  the  gutta  percha  is  all  contained  in  the  bark  of  the  tree  ami  in  the 
leaves.    The  jiroblem  resolved  itself  into  either — 

(a)  Extracting  some  of  the  gutta-percha  from  the  bark  and  leaves  witliout  injuring 
the  tree  or, 

(b)  Felling  the  tree  and  securing  the  gutta-percha  from  all  of  the  bark  and  leaves. 
To  carry  out  the  first  proposition  a  method  was  devised  similar  to  that  used  in  South 

America  for  extracting  rubber  milk,  by  which  incisions  were  made  in  the  bark  in  a 
dantine  direction  up  and  down  the  trunk,  so  cut  that  the  guttar-percha  ducts  were 
openeabut  no  injury  done  to  the  inside  wood  of  the  tree.  The  milk  flowed  out  to 
a  greater  or  less  extent,  and  copulated  in  strings  on  the  bark.  After  the  flow  had 
ceased  and  complete  coagulation  had  set  in  (one  day)  the  strings  of  gutta-percha  were 
pulled  off  by  hand,  washed  in  hot  water,  and  pressed  into  cakes.  The  advantage 
of  this  method  was  that  no  injury  was  done  rhe  tree  although  it  was  tapped  repeatedly. 
The  disadvantage  lay  in  the  fact  that  only  a  small  per  cent  of  the  total  gutta-percha 
in  the  tree  could  oe  extracted  at  any  one  time.  According  to  Van  Eflmbuigh's  (25)  latest 
experiments  with  plantation  trees  {Palaquiv.m  gvita)  about  15  to  17  years  old,  the 
yield  was  100  grams  (nearly  one-fifth  of  a  pound)  per  tree.  The  gutla-percha  thus 
secured  was  of  the  very  best. 

In  addition  to  the  amount  thus  taken,  the  leaves  both  from  the  living  and  dead 
trees  contain  8  to  10  per  cent  by  weight  of  gutta-percha,  calculated  to  the  dry  leaf. 
To  extract  this  gutta-percha,  two  processee  have  been  devised: 
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(1)  The  meclianica!  one,  in  wliich  the  leaf  is  ground  to  a  powder  and  then  treated 
with  hot  water  in  such  a  way  that  the  gutta-percha  is  gradually  worked  into  a  compact 
maas,  while  the  puip  of  the  leaf  is  washed  away.  Up  to  the  present  the  process  has 
not  been  perfected,  for  althoi^h  the  gutta-perclia  contained  is  of  a  good  quality  the 
percentx^  of  recovery  is  smaller  than  it  should  be.  The  lEU^st  factory  of  this  kind 
IS  being  erected  near  Sinmiporo,  and  it  proposes  to  use  the  leaves  from  a  plantatiun  of 
100,000  trees  on  the  island  of  Rhio,  some  five  hours  from  Singapore. 

(2)  The  chemical  process  ia  carried  out  on  the  same  lines  as  the  mechanical  one  so 
far  as  the  grinding  of  the  leaves  is  concerned.  The  powder  is  then  extracted  with 
solvents  and  the  dissolved  gutta-percha  recovered,  either  through  precipitation  or 
through  evaporation  of  the  solvent.  The  details  of  the  process,  as  well  as  the  solvents 
used,  are  kept  secret  and  no  patents  for  this  or  the  mechanical  process  have  been 
taken  out. 

The  lai^est  factory  producing  gutta-percha  for  the  market  is  located  at  Sarawak, 
North  Borneo,  and  is  very  advantageously  situated  as  regards  securing  leaves  from 
the  surrounding  gutta-percha  forests.  It  has  been  claimed,  however,  that  the  ftictory 
defeated  its  avowed  object  of  preventing  the  destruction  of  the  ti^es,  for  the  native 
collectors  employed  would  never  risk  tioir  lives  trying  to  collect  leaves  from  foretit 
trees  over  100  feet  high,  when  they  could  gather  them  much  easier  by  telling  the  tree 
and  collectii^  a  goodly  amount  of^gutta-percha  in  addition.  It  thus  appears  that  the 
supply  of  leaves  must  come  from  a  plantation  where  supervision  can  be  exercised. 

The  plan  of  felling  the  gutta-percha  trees  of  the  forest  and  seeiirii^  all  of  the  material 
from  the  bark  and  leaves  is  worthy  of  serious  consideration.  In  the  first  place,  the 
trees  are  surely  doomed  aa  loj^  as  present  conditions  obtain.  If  the  native  can  sell 
the  entire  bark  and  leaves  for  more  than  he  could  get  for  the  gutta-percha  which  he 
could  extract,  he  will  be  tempted  to  bring  them  m.  A  second  inducement  tor  this 
method  is  the  fact  that  many  gutta-percha  trees  cut  down  even  years  previously  have 
still  much  perfectly  sound  gutta-percha  in  the  rotting  bark,  which  could  also  be 
secured.  The  process  of  recovering  the  substance  from  the  bark  is  practically  the 
same  as  from  the  leaves,  and  about  the  same  per  cent  is  found  there  as  well.  With  a 
yield  of  from  ten  to  fifteen  times  the  present  amount  recovered  from  each  tree  the 
gutta-percha  market  would  be  relieved  at  once  and  the  extermination  of  the  trees 
put  off  many  years— long  enough,  at  any  rate,  to  allow  plantation  trees  to  take  their 

A  latge  amount  of  work  has  been  done  in  this  laboratory  with  the  purpose  of  finding 
a  practical  method  for  extracting  the  gutta-percha  from  the  bark  and  leavesuf  the  gutta- 
percha trees.  The  process  calls  for  a  solvent  for  the  gutta-percha  which  will  dissolve 
It  easily,  can  be  recovered  and  again  used,  and  above  all,  has  no  deleterious  cffeete 
on  the  substance. 

The  result  of  the  experimentation  led  to  a  modification  of  the  Obach  (26)  hard- 
ening method  for  gutta-percha.  The  process  consists  in  extracting  the  gutta-percha 
bark  and  leaves  by  means  of  hot  gasofine,  the  apparatus  being  provided  with  reflux 
condensers.  When  the  gutta-percha  has  entirely  dissolved  the  solution  is  allowed  to 
stand  until  all  of  the  dirt  and  most  of  the  coloring  matter  has  settled.  The  clear 
Bupematent  liquid  is  then  poiu^  off  and  cooled  to  10°  or  16°  below  freezing.  The 
gutta,  wilha  small  amount  of  resin,  ia  thereby  precipitated  and  can  be  filtered  off 
through  cloth  bags  and  dried.  The  resulting  gutta  can  be  further  purified  by  redissolv- 
ing  in  distilled  gasoline  and  reprecipitating.  The  filtrate  containii^  the  dissolved 
resins  is  redistilled  and  the  recovered  gasofine  used  for  effecting  further  solution  of 
gutta-percha,  thus  making  the  process  continuous. 

The  gutta  so  secured,  on  being  warmed,  can  be  pressed  into  any  desired  form  for 
experimentation.  The  gutta  used  in  the  above  experiments  was  so  prepared,  and  the 
results  of  the  physical  and  chemical  tests  showed  it  to  be  unaffected  by  the  process  to 
any  appreciable  extent.  A  year's  exposure  to  laboratory  fumes  has  not  changed  the 
substance  in  anyway.  The  accompanyii^  f^re  (No.  30)  shows  some  of  pressed 
cakes  prepared  in  the  laboratory. 

It  is  to  oe  noted  that  the  procesi  gives  practically  pure  gutta  and  not  gutta-percha, 
the  resins  remaining  dissolved  in  the  gasoline.  This  is  in  itself  a  great  advantaae,  as 
the  gutta  could  be  used  directly  tor  bringii^  up  the  percentage  in  inferior  grades  of 
gutta-percha,  and  so  make  them  suitable  for  cable  insulation.  The  commercial  vilue 
of  this  gutta  has  not  been  determined,  but  should  be  rated  at  about  $600  Mexican  per 

?icul,  judging  from  the  price  of  the  best  gutta-percha.  In  this  way  three  piculs  of 
hUippine  gutta-percha  at  $210  Mexican  will  produce  1  picul  of  pure  gutta  valued  at 
$600  Mexican  or  a  gain  oi  $390  for  every  3  pious  of  gutta-percha  (or  the  equivalent  in 
bark  and  leaves)  handled. 
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B  bulletin  has  been  iasucd  by  Dr.  Zinunennan  (27)  of  tlie  'b  lande 
Plantentuin  at  Buitenzorg,  Java.  His  field  of  observation  covered  the  large  experi- 
mental gardens  of  Buitenzoi^  and  Tjipitir,  where  many  thousands  of  gutla-percha 
trees  of  various  Bpeciea  are  now  growing.  While  the  same  conditions  do  not  obtain 
there  as  are  encountered  in  the  forest,  it  ia  certain  that  they  are  as  badly  if  not  worse 
off  on  account  of  the  multitude  of  insects  of  all  kinds  which  are  attracted  by  the  other 
plants  of  the  giu^ens.  In  fact,  he  considers  the  test  a  severe  one,  and  his  conclusions 
that  there  are  practically  no  insect  pests  which  m^ht  be  considered  dangerous  is 
very  gratifying.  Cattle  and  goats  eat  the  leaves  greedily,  and  youi^  trees  must  there- 
fore be  protected  until  high  enough  to  be  out  of  roach. 

PaBT   II.    RlTBBEH. 


Even  the  shortest  outline  presenting  the  subject  of  rubber  in  its  historical,  geo- 
graphical, botanical,  and  commercial  aspectawould  be  beyond  the  scope  of  this  report, 
nor  does  the  part  which  the  Philippines  have  taken  in  its  production  or  are  likely 
to  take  for  several  years  to  comc^  warrant  anything  more  than  a  brief  explanation  of 
the  present  state  of  the  rubber  industry,  in  order  to  better  understand  the  present 
conmtions  here  and  the  possibility  of  these  islands  becoming  a  new  center  of  the 
ever-increasing  rubber  industry. 

Rubber,  or  india  rubber,  as  it  seems  best  known  in  the  United  States,  was  discovered 
by  the  Spaniards  in  the  second  voyage  of  Columbus,  The  Indians  of  Haiti  were  found 
playing  with  rubber  balls  which  they  said  were  formed  from  the  hardened  milk  of 
certain  forest  trees  on  the  island.    In  1755  Dom  JosS,  King  of  Portural,  sent  several 

Bira  of  his  boots  to  South  America  to  be  coated  with  rubber  milk.  They  must  have 
en  made  aatisfactorily  waterproof,  for  the  rubber  uidustry  has  increase<l  from  that 
dav  to  this. 

Not  alone  was  the  valley  of  the  Amazon  found  Stocked  with  rubber  trees  and  vines, 
but  new  species  were  discovered  in  Central  America  and  Mexico  as  well.  In  1798 
rubber-producing  vines  and  trees  were  encountered  in  Southern  Asia,  later  on  in 
Central  Africa,  and  by  the  middle  of  the  nineteenth  century  almost  every  tropical 
country  of  the  world  had  been  searched,  and  the  search  had  not  been  in  vain. 

The  number  of  genera  and  species — even  the  families  representing  the  rubber 
plants — is  very  lai^e,  especially  because  the  production  is  not  confined  to  trees  alone 
nor  to  any  one  counb^y,  as  is  the  case  with  gutta-percha,  but  includes  a  large  number 
of  vines  as  well,  and  its  area  of  production  is  practically  that  of  the  tropical  world. 
While  rubber  trees  predominate  in  tropical  America,  Africa  and  Asia  apparently 
draw  their  greatest  supply  from  vines.  Borneo  especially  is  rich  in  them  to  uie  exclu- 
sion of  trees.  The  Philippines  were  said  to  contain  more  trees  than  vines,  but  sys- 
tematic search  has  so  far  revealed  only  vines. 

Not  until  the  middle  of  the  last  century  were  the  manifold  uses  to  which  rubber 
could  be  applied  well  understood  and  the  rubber  industry  thoroughly  eflta'blished. 
Statistics  show  that  London  imported  in  1830  some  46,400  pounds  of  rubber,  and  by 
1870  this  had  increased  to  the  enormous  amount  of  15,211,800  pounds  for  that  one 

?ear  alone.  Since  then  the  consumption  has  steadily  increased,  the  statistics  reading 
y  tons  and  not  pounds,  and  for  1902  amounted  to  some  62,650  long  tons.  London, 
the  former  chief  center  of  the  rubber  trade,  has  retired  in  favor  of  New  York.  While 
tropical  America  in  the  begioniBg  produced  nine-tenths  of  the  rubber  supply,  it 
now  exports  but  very  little  more  than  one-half  of  the  total  amount,  India,  Burma, 
Borneo,  and  Central  Africa  especially  having  made  giant  strides  in  rubber  production. 
Last  year's  production  for  the  Malay  States,  Java,  and  Borneo  was  about  1,000  tons. 
In  this  was  included  the  amount  exported  from  the  Philippines.  How  much  that 
amount  was  there  is  no  way  of  findiijg  out,  nor  for  how  long  this  exportation  of  rubber 
has  been  going  on.  My  investi^gatione  in  the  southern  islands  convinced  me  that 
whatever  collecting  and  exporting  has  been  done  concerns  the  island  of  Tawi-Tawi 


alone,  and  in  all  probability  the  latter  amount  was  small.  This  conclijsion  is  reached 
because  the  natives  only  of  Tawi-Tawi  know  of  the  commercld  value;of  rubber,  and 
also  because  I  found  rubber  vines  very  near  the  coast  on  Tawi-Tawi,  a  sure  indication 
that  the  search  tor  rubber  has  not  been  very  careful  nor  for  a  long  time. 

The  Philippine  Islands  are,  then,  practically  a  new  field  for  the  development  of  a 
rubber  industry.     It  will  be  my  purpose,  therefore,  I      ' 

(1)  The  species  of  rubber-producing  planls  indigent 
of  territory  covered. 

(2)  The  grade  of  rubber  produced. 
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(3)  The  PhilippineB  as  a  nibber-producing  country;  (n)  Througt  utilisation  uf 
natural  supply;  (6)  through  introduction  of  foreign  specieB. 

Beference  to  flgs.  31,  32,  and  33  will  show  the  two  species  of  vines  now  known  to 
be  well  distributed  over  the  islanda,  both  of  which  produce  a  good  grade  of  rubber. 
Owing  to  my  inability  to  find  a  vine  in  fruit  or  flower,  one  of  tSem  has  not  yet  been 
determined  botanically.  Mr.  Merrill  contributes  the  following  botanical  descriptions: 
"  Parimteria  pUlippinensis  Radlk.     (Apocinaceie). 

"An  evergreen  woody  vine,  reaching  a  height  of  40  or  50  feet  and  a  diameter  of  1 
inch  or  more.  Bark  gray,  with  an  abundant  milky  eap.  Leaves  opposite,  ovate, 
acuteorsomewhat  acuminate,  glabrous,  2  to  3  inches  long;  nerves  four  pairs;  petioles 
short.  Flowers  small,  white,  fragrant,  in  terminal  panicles.  Fruit  a  long,  slender, 
distinctly  lomlose  follicle,  10  to  12  inches  long,  the  swellings  over  the  seeds  an  inch 
apart.    Seeds  one-half  inch  loi^,  brown,  coma  white,  about  twice  as  long  as  the  seed 


"  A  very  largo  vine  150  to  200  feet  in  length,  with  a  diameter  of  6  to  8  inches,  the 
bark  somewhat  rough,  greenish.  Leaves  broadly  ovate  or  obicular,  8  to  10  inches 
long,  abruptly  very  short  a^niminate,  the  acumen  less  than  one-half  inch  long,  glabrous 
above,  pubcBcent  on  the  nerves  beneath,  the  nerves  prominent,  about  10  pans  " 

It  has  already  been  stated  that  no  rubber-producing  trees  have  been  found.  That 
is  to  say,  a  great  many  species  of  trees  have  been  discovered  which  are  known  to 
produce  a  muk  or  latex,  and  while  none  so  far  studied  contains  rubber,  it  ia  scarcely 
to  be  supposed  that  when  material  from  all  has  been  collected  some  at  least  will  not 
be  found  to  yield  a  good  product. 

The  extent  of  territory  covered  by  these  two  rubber  vines  is  given  by  map  No.  2 
(facing  page  9).  While  the  Paraxnena  is  found  in  Mindoro,  Culion,  and  the  other 
northern  islands,  the  undetermined  species  is  found  on  Tawi-Tawi,  Basilan,  and 
Mindanao.  The  extent  of  territory  covered  in  these  various  places  was  estimated 
after  extensive  personal  investigations  when  all  avfulable  data  had  been  secured 
from  natives^  merchants,  etc.  In  the  northern  islands,  excepting  MindoK),  the  area 
covered  is  given  as  reported  by  those  who  found  specimens  of  Hie  vine.  There  is 
every  reason  to  believe,  however,  that  careful  investigations  would  show  much  larger 
areas.  In  Mindoro  the  natives  in  all  the  coast  towns  knew  the  rubber  vine  as ' '  Dactang 
Ahas"  (medicine  for  snakes),  and  many  of  them  broi^ht  us  samples  from  the  neigh- 
boring forest.  They  all  reported  large  numbers  of  vines  in  the  interior  of  the  island, 
and  the  three  expeditions  made  there  from  the  north,  west,  and  south  sides  confirmed 
their  statements. 

In  Mindanao  the  two  areas  given  between  Dinas  and  Tucuran  in  the  mountains 
near  the  south  coast  arc  the  only  ones  known  so  far,  and  even  these  were  only  found 
by  accident.  The  natives  knew  nothing  of  rubber,  but  they  had  a  vine  which  con- 
tained a  milky  substance,  good  eitheras  a  medicine  or  for  making  the  heads  of  their 
drumsticks.  On  securing  a  piece  of  this  peculiar  substance  from  the  latter,  it  was 
found  to  be  a  good  sample  of  rubber.  Further  explorations  to  the  west  and  east  will 
probably  prove  that  this  vine  covers  about  the  same  area  as  that  occupied  by  the 
gutta-percna  trees. 

In  Basilan  and  Tawi-Tawi  the  vine  grows  abundantly  and  to  a  large  si/e.  In  the 
latter  islands  the  Moros  understand  its  commercial  value,  and  tliose  engaged  in  col- 
lecting gutta-percha  gather  rubber  at  the  same  time,  sometimes  mising  the  rubber 
and  gutta  milt. 

Rubber  milk  or  latex  is  contained  in  the  bark  of  certain  vines  and  trees  in  exactly 
the  same  manner  as  is  gutta-percha.  (See  fig,  35.)  When  made  to  flow,  the  same 
phenomenon  of  coagulation  apparently  sets  m  quickly  or  slowly,  according  to  the 
sjpecies  of  the  plant.  In  many  species  of  trees  the  coi^ulation  is  very  slow  and  the 
flow  of  milk  more  abundant  than  with  gutta-percha  trees.  As  a  result  the  natives 
have  evolved  the  method  of  tapping  the  trees  similar  to  that  shown  in  figure  38.  The 
milk  thus  secured  is  copulated  in  a  manner  similar  to  that  employed  with  gutta- 
percha. 

Another  method,  which  seems  to  ^ve  the  best  residts  and  which  is  employed  in 
the  preparation  of  Para  rubber,  consists  in  subjecting  thin  layers  of  the  milk,  placed 
on  the  broad  end  of  a  paddle,  to  the  coagulatii^  action  of  smoke  produced  by  bumii^ 
certain  husks  which  are  similar  to  those  of  cocoanuta.    The  smoke  contfuns  creosote 


and  acid  fumes,  which  quickly  destroy  all  fungous  growths  and  bacteria  which  might 
'-"- ^  - -■ "•='-  -'  '•■"  ruW-  -^=''  ^'  '•-"* *'• * ' 


tend  to  cause  decomposition  of  the  ruober,  while  the  heat  removes  the  greater  part 
of  the  moisture  at  the  same  time. 
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A  chemical  analysis  of  manj[  grades  of  rubber  coming  from  different  speci<«  of 
trees  and  vines  showa  them,  with  the  exception  of  vmiable  amounts  of  water  and 
dirt,  to  be  composed  almost  entirely  of  rubber,  with  a  small  per  cent  of  reaina.  The 
rubber  in  all  has  apparently  the  same  chemical  composition,  an  ultimate  analysis 
giving  the  formula  CidHk.  Chemically,  then,  there  appeals  to  be  only  one  rubber 
while  physically  certain  differences  are  to  be  found  between  samples  from  different 
species.  Whether  the  superiority  of  Para  rubber  is  due,  therefore,  to  the  excellence 
01  the  rubber  itself  or  to  the  above-mentioned  method  of  coagulation  has  not  jet 
been  detennined.  However,  it  is  » fact  that  Fara  rubber  from  the  tree  species  Beiea 
6rosiZie»isis  Muell.  Arg.,  isrecomized  as  the  standard  for  griiding  rubber  commerciallj 

It  will  be  noted  that  the  meuiod  before  mentioned  is  one  requiring  skill  judgment 
and  the  expenditure  of  considerable  labor.  In  most  rubber  countries  the  native 
collectors  possess  none  of  these  requisites  and  are  content  to  employ  the  crudest 
methods.  In  consequence,  the  rubber  obt^ned  is  of  a  low  grade,  even  though  the 
species  of  tree  is  of  the  best. 

The  Philippine  rubber  collectors  are  Samal  and  Joloano  Moros  living  in  Ta'wi 
Tawi  and  the  adjacent  coral  islands.  The  method  of  coazulation  used  by  them  was 
undoubtedly  learned  from  the  Moros  of  North  Borneo,  who  with  the  Dyaks  tollecl 
much  of  the  rubber  in  that  island.  It  consists  in  first  pulling  the  vine  down  to  the 
ground  so  as  to  be  better  able  to  tap  it  along  its  entire  length.  The  milk  is  caught 
m  cocoanut  shells  or  leaves,  and  copulated  by  pouiing  into  sea  water.  The  cj^u 
lation  is  almost  instantanoous,  and  when  properly  manipulated  a  large  amount  of 
water  can  be  mechMiically  inclosed  inside  the  laige  balls  along  with  plentj  of 
chopped-up  bark.  The  resulting  rubber,  of  which  I  secured  many  samples  is  white 
tough,  and  very  elastic  so  long  as  it  is  kept  in  sea  water.  On  exposure  to  the  air  it 
blackens  and  decomposition  slowly  sets  in. 

The  chemical  analysis  of  a  sample  of  this  nibber,  after  much  of  the  dirt  and  water 
had  been  removed,  resulted  as  foUows: 

Dirt 3. 76 

Rubber 81. 57 

Resins 3. 16 

Water 11.61 

Judging  from  this  analysis  the  rubber  in  Singapore  would  be  rated  as  Borneo  No.  1, 
which  sells  for  f  125  Mexican  per  picul  of  133J  pounds. 

The  vines  generally  die  aitet  being  pulled  down  and  tapped,  probably  because  of 
their  inability  to  again  reach  light  and  sunshine. 

The  rubber  from  the  Mindoro  species  has  never  apparently  been  gathered  in  any 
quantities  even  by  the  natives,  when  the  bark  is  cut  the  milk  flows  readily  and 
coi^ulates  quickly.  In  appearance  it  is  very  wmilar  to  the  Tawi-Tawi  rubber.  As 
yet  no  chemical  analyds  has  been  made.  In  order  to  get  a  valuation  of  it,  a  sample 
was  submitted  to  the  Goodyear  Rubber  Company,  of  Akron,  Ohio,  who  placed  it  at 
about  60  cents  per  pound  after  allowance  is  made  for  the  percentage  of  water.  Larger 
samples  of  both  kinds  of  rubber  are  now  being  nrepared  in  the  laboratory  in  order 
that  they  may  be  submitted  simultaneously  to  rubber  experts. 

■PRODUCING   COriNTRy, 


Judging  from  tlie  way  the  natives  of  Tawi-Tawi  gathered  rubber  when  left  to  their 
own  devices,  I  was  convinced  that  they  wasted  as  lai^  amounts  of  the  milk  as  they 
did  when  they  collected  gutta-perch*— that  is,  ten  to  forty  times  ir""  ^'"~   '' — 


is  useless,  in  my  opinion,  to  thiidt  of  tapping  them  only,  for  an  inspection  of  their 
tortuous  windings  up  and  around  the  high  forest  trees  will  show  the  impossibility 
of  ever  collecting  the  milk,  no  matter  how  carefully  the  tapping  is  done. 

To  get  the  fall  value  from  the  vine  the  rubber  must  be  extracted  from  the  entire 
bark.  Experiments  along  that  line  are  now  in  progress  in  the  laboratory  and  so  far 
promise  well.  If  the  entire  vinebecut  into  pieeesand  dried,  the  twrk  easily  separates 
from  the  wood  and  forms  44  per  cent  of  the  entire  plant.  By  grinding  the  bark  in 
any  ordinary  mill,  the  rubber  separates  in  the  form  of  small  balls  while  the  bark 
passes  off  as  powder.  The  dried  bark  contains  9  to  10  per  cent  by  weight  of  pure  rub- 
ber, which  snows  this  substance  to  be  about  4  per  cent  of  the  entire  vine.  The  other 
conditions  and  details  will  be  investigated  by  tne  laboratory  with  a  view  of  determin- 
ing methods  which  will  make  poBsible  the  investment  of  American  capital. 
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It  ia  true  that  the  method  of  collecting  rubber  given  above  kills  thn  vine.  The 
answer  to  this  objection  is  lound  in  the  fact  that  when  the  vine  has  been  <rut  off,  the 
roots  Bttiol  again  quickly.  On  a  hillside  in  Mindoro  where  the  natives  had  burned 
the  forest  for  the  purpoae  of  planting  rice,  scores  of  stools  from  rubber  vines  were 
counted  while  the  fire  was  yet  smouldering  in  some  o£  the  old  stumps  and  roots  ot  the 
lai^e  trees. 

It  was  stated  previously  that  no  rubber  trees  were  found  in  the  islands.  Excep- 
tion should  be  made  to  the  beautiful  specimens  of  the  india-rubber  tree  (Kciis 
elastica  Linn,)  which  were  introduced  throughout  the  archipelago  by  the  Spaniards 
years  ago  as  ornamental  shade  trees  rather  than  as  rubber  producers.  They  are 
excellent  examples  of  the  way  foreign  species,  of  rubber  trees  will  grow  here,  and 
may  also  serve  the  still  better  purpose,  that  of  fumishing  seeds  and  slips  to  start  rubber 
plantations.  Many  plantations  ot  the  tree  have  been  begun  in  Java,  the  reasons  for 
the  selection  of  this  species  being:  (1)  The  seeds  are  numerous  and  the  plants  grow 
well;  (2)  the  method  of  startii^  new  plants  hy  marcottage  (see  fig.  25)  succeeds 
adnurably  and  the  plants  have  vigorous  growth  (see  fig.  38);  (3)  the  method  of  coi^ 
Illation  beat  suited  for  this  milk  is  the  simplest  of  all.  It  consists  of  makii^  many 
small  cuts  in  the  bark  of  the  trunk  and  allowinK  the  flowing  milk  to  coi^ulate  in 
strings.  When  dry  and  hard  they  are  pulled  off  andpreesea  into  a  compact  mass 
(see  mass  of  rubber  on  the  left,  flg.  39)  for  shipment.  The  work  can  be  done  by  even 
Ignorant  workmen  and  with  no  damage  to  the  tree. 

In  the  Malay  States  a  great  many  plantations  are  now  being  started  with  Para 
rubber  trees,  the  seeds  of  which  are  secured  from  the  various  government  botanical 
gardens  aa  well  as  from  private  plantations.  One  of  this  species  of  trees  is  now  grow- 
11^  in  Manila,  and  apparently  the  climate  is  suitable.  The  bureau  of  agriculture 
has  distributed  many  Ceara  rubber  seeds  during  the  past  year,  and  the  growl.h  of  the 
seedlings  is  marvelous. 

In  general  the  climatic  conditions  ot  most  of  the  islands  seem  very  favorable  for  the 
rubber  industry.  Mindoro  and  the  southern  islands  especially  are  ajlvantageoos  on 
account  of  the  abundant  rainfall  distributed  throughout  the  year,  witJi  no  long  season 
of  drought. 

What  pests  and  parasites  the  rubber  trees  would  be  troubled  with  can  only  be  con- 
jectured by  reference  to  the  experiences  of  Java,  etc.  Doctor  Zimmennan  (28) 
extended  his  work  on  parasites  to  include  rubber  trees,  and  has  found  one  or  two 
species  of  insects  that  may  cause  damage.  Cattle  and  goats  must  eJho  be  guarded 
against. 

It  is  needless  to  dwell  on  the  commercial  side  of  rubber  plantations.  They  are  now 
flourishing  in  all  tropical  countries  and  as  an  agricultural  investment  are  highly  con- 
sidered. However,  m  all  new  countries  a  certain  amount  of  experimental  work  must 
be  done  before  lai^e  capital  can  be  safely  invested.  In  India,  Burma,  the  Malay 
States,  and  Java  this  has  been  accomplished  by  the  respective  governments.  As  soon 
as  methods  were  perfected  and  seed  supplies  provided,  private  capital  becan  opera- 
tions at  once.  From  the  number  of  inquiries  already  niade  about  rubber  planting  in 
these  islands,  it  would  look  as  it  some  movements  in  this  direction  are  contemplated 
here,  investors  only  waiting  tor  the  government  to  pave  the  way.  By  profiting  from 
the  extensive  experience  ot  our  neighboring  countries  the  experimental  era  should  be 
short  and  inexpensive,  as  a  great  deal  ot  the  pioneer  work  has  ceen  done. 
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Fig.    1.— Moro  sailboata  ("Vinta")  used  for  traveling  among  the  Southern  Islands. 

Fio.  2.— Leaves  of  Palaquium  Gutta  Burck,  grown  at  the  botanical  garden  at  Singa- 
pore, StrailH  Settlements.     Furnishes  first-grade  gutta-percha. 

Fig.  3.— Leaves  and  fruit  of  Payena  Leerii  Benth.  et  Hook.  From  Buitenzorg,  .Java. 
Fui'nishes  second-grade  gutta-percha. 

Fm.  4.— Leaves  of  Palaquium  Treubii  Burck,  grown  at  Buitenaot^,  Java,  Furnishes 
second-grade  gutta-percha. 

Fig.    5.— Palaquium  Latifolium  Blanco.    Province  of  Tayabaw,  LuKim. 

Fig.    6.— Palaquium  Bamesi  Merrill.    Island  of  Masbate. 

Fig.  7.— Palaquium  Ahemianum  Merrill.  Tucuran,  District  of  Zamlioanga, 
Mindanao. 

Fig,    8.— Palaquium  Celehicum  Burck,    District  of  Cotabato,  Mindanao. 

Fi<i.    9. — Palaquium  Lanceolatum  Blanco.    Province  of  Tayabas,  Luson. 

Fig.  10.— Palaquium  GigantifoUum  Merrill.    Province  of  Tayabas,  Lui!on. 

Fio.  11  .—Palaquium  Lwzoniense  (F.  Vill.)  Vidal.    Province  of  Tayabas,  LuKon. 

Fin.  12.— Palaquium  Mindanaense  Merrill.    District  of  Cotabato,  Mindanao). 

Fig.  13.— Payena  Leerii  (T.  et  B.)  Benth.  et  Hook.    Tawi-Tawi. 

Fig.  14.— Gutta-Percha  Leaf  (Palaquium  Gutta)  enlai^ed,  showing  th^  fibem  of  gutta- 
percha permeating  the  leaf  interior. 

Fig.  15.— Ready  to  foil  a  laige  Gutta-Percha  tree  for  experimental  purposes.  Dis- 
trict of  Zamboanga,  Mindanao. 

Fio.  16.— a  larce  Gutta-Percha  tree  tapped  in  such  a  manner  that  the  flowing  milk 
is  all  absorbed  by  tbe  choppod-up  bark  and  none  escapes.  Tiruray  Dis- 
trict, Mindanao. 

Fig.  17.— Tapping  a  Gutta-Percha  tree  in  sucli  a  manner  that  all  the  milk  ia  collected 
m  shells  beneath  and  none  lost.     Done  by  Moros  in  Tawi-Tawi. 

F^o.  18. — A  GuttarPcrcha  tree  felled  and  ringed  by  the  Subanos  near  Curuan,  District 
of  Zamboanga,  Mindanao. 

Fig.  19.— a  Gutta-Percha  tree  tapped  in  such  a  manner  that  the  flowing  milk  is  not 
all  absorbed  by  the  chopped-up  bark,  but  much  of  it  is  lost  on  the  ground 
below.    Tucuran,  District  of  Zamboanga,  Mindanao. 

Fig.  20.— a  largo  Gutta-Percha  tree  felled  and  ringed.  No  other  Gutta-Percha  trees 
were  found  growing  witJiin  a  large  radius,  and  no  saplings  were  observed , 
District  of  Zamboanga,  Mindanao. 

Fig.  21.— Stem  of  Gutta-Percha  tree,  showing  scaflolding  erected  by  Subanos  for  the 
purpose  of  tellii^  the  tree.  Some  roots  were  still  alive,  but  no  stooling 
was  apparent.     District  of  Zamboanga,  Mindanao. 

Fin.  23.— A  Chinese  Moro  tradii^  boat  stopping  at  Parang  Parang,  Mindanao,  for  the 
purposeofbuyingGutta-Percha  and  taking  it  to  Catoteto  for  exportation. 

Fig.  2,1.- The  English  method  of  starting  a  Gutta-Percha  plantation.  The  seedlings 
are  planted  in  irregular  rows.    Bukit  Timah.  Island  of  Singapore. 

Fin.  24.— Plantation  of  Gutta-Percha  trees  (Palaquium  Gutta)  of  various  ages.  Bui- 
ten  zorg,  Java. 

Fig.  25,— -Showing  the  method  of  propi^ating  Gutta-Percha  trees  by  means  of  mar- 
cottage.    Buitenzorg,  Java. 
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Pio.  26.— ^A  Palaquium  Gutta  tre«  grown  in  the  open,  ehowing  tlie  tendency  ti>  bush. 
Botanical  garden,  Singapore,  Straits  SettlementB. 

Fiii.  '27. — A  treeofPalafluiura  Gutta  just  tapped.     The  flow  of  milk  ia  quickly  stopped 
by  tte  beginning  of  coagulation.    Tjipitir,  Java. 
'  '         "  ■"       uium  Treubii  ii    '  "' 

n  Palaquium  G  ,  ,       , 

Fio.  29. — Ahaence  of  deep  scars  or  any  tendency  todecay  of  a  Piilaqui 
after  several  years  of  tapping.    Buitenzoi^,  Java 

Fin.  30. — Samples  of  pure  Gutta  prepared  in  the  laboratory  fur  testing  and  expf  ri 
mental  purposes. 

Fig.  31.— A  Rubber  vine  (Parameria  Philippineiisia  Radlk  )  growing  in  the  tori^t 
Western  Mindoro. 

Fig.  32. — Rubber  vine  (Parameria  PhilippmeiisisEadHc.)  growing  in  great  abundance 
on  the  islaads  of  Mindoro  and  Culion, 

Fir,.  33. — Rubber  vine  found  in  Tawi-Tawi,  Basilan  and  Mindanao.  Species  unde- 
termined. 

Fir,,  34. — Rubber  vine  (Willughbeia  Firraa  Blnme).  This  specicfl  supplies  most  of 
the  rubber  produced  in  Borneo.  Botanical  garden,  Singapore,  Straits 
Settlements. 

Fio.  35. ^A  piece  of  drv  bark  from  a  Rubber  vine  (Parameria  Plulippinensis  Radlk.) 
broken  and  pulled  apart,  showing  the  immense  number  of  rubber  fibers 
permeating  tne  interior  of  the  bark. 

Fig.  30. — Method  of  tapping  a  Para  Rubber  tree.  Third  day  after  tapping.  Experi- 
mental gsuilen,  Buitenzorg,  Java. 

Fi<! .  .'17.— A  Rubber  vine  giWn  in  the  forest.  To  secure  a  good  yield  of  rubber  the  vino 
should  be  pulled  down,  all  the  bark  removed,  and  treated  for  the  extrac- 
tion of  the  rubber.    Western  Mindoro. 

Fici.  38. — Plantation  of  old  and  your^  India  Rubber  trees  {Ficus  Elastical,  the  young 
trees  started  by  Marcottage.    BuiteuKora,  Java. 

Frc.  39.^Kxhibit  of  Para  Rubber,  showing  the  yield  of  trees  and  different  methods  of 

Preparing  the  rubber  for  market.     Perak  Province,   Federated  Malay 
tates. 
Fig.  40. — Lai^e  India  Rubber  tree  (Ficus  Elastica  L.}.    Buitenzot^,  Java. 
Fi'i.41. — Plantation  of  Para  Rubber  trees  (Hevea  BraEiliensis)  producing  seed. 

Botanical  garden,  Singapore,  Straits  Settlements. 
Map  showing  distributionof  Palaquium  Gutta.     Taken  from  Obach's  "Gutta  Percha." 
Map  of  the  Philippines  showing  sections  where  Rubber  and  Gutta^Pereha  an'  grown. 
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A  COMPILATION  OF  NOTES  ON  INDIA  BUBBEB  AND  OnTTA-PEBCHA.o 
Hy  Capt.  Geohoe  P.  Ahern. 


UUHEAU    OK    FORKSTHY, 

Maniia,  November  15,  1905. 

Sib:  I  have  the  honor  to  submit  herewith  (or  your  conBideration  a  compilation  of 
notes  on  rubber  and  gutta-percha,  giving  data  concerning  the  retiuireinents,  growth, 
and  treatment  of  the  most  importaJit  mbber-produeing  species  in  different  parts  ot 
the  world.  A  large  number  of  writers,  acquainted  with  the  commercial  exploitation 
of  rubber  trees  and  vines,  have  been  consulted  and  tJieircondueions  compiled. 

These  notes  were  gathered  together  after  a  number  of  requesla  had  been  made  of 
the  imdereigned  for  information  concerning  the  market  for  crude  rubber,  price,  pros- 
pects tor  rubber  growing  in  these  islands,  requirements  ot  soil  and  climatic  conditions 
lor  the  growth  of  rubber  trees,  etc. 

The  data  collected  by  Doctor  Shennan  and  by  Philippine  botanists  and  collectors 
show  that  tlie  soil,  climate,  and  other  conditions  are  favorable  to  rubber  and  gutta- 
percha in  certain  parts  of  these  islands. 

The  government  niuseries  at  Laniao,  Bataan  Province,  have  on  hand  for  distribu- 
tion a  number  of  the  more  important  species  of  rubber  plants,  including-  Hevea  brat- 
iliensU,  CoslUloa  elastica,  Momhot  ghaiovii,  and  Mcus  elastioa. 

Of  Uie  29  rubber-producing  species  entimeiated  in  the  above-mentioned  notes,  the 
4  just  mentioned  furnish  the  greater  part  of  the  world's  rubber  supply.  All  of  these 
species  have  been  extensively  cultivated  in  the  Orient  and  have  oeen  found  to  be 
well  suited  to  the  climatic  conditions. 

In  two  or  three  years  we  should  have  available  for  distribution  an  abundance  of 
seed  from  each  of  the  above-mentioned  species.  Experiments  in  planting  rubber 
trees  should  be  encouraged  in  a  great  many  different  districts  in  the  islands,  so  that 
we  may  learn  just  where  the  trees  thrive  best  and  imder  what  Icoal  conditions  a  good 
quality  ot  rubber  is  produced. 

The  three  great  rubber-producing  centers  ot  the  world  at  the  prsaent  time  may  be 
broadly  classified  as  follows; 

1.  East  Indies:  British  India,  Ceylon,  Burma,  Straits  Settlements,  Java,  Borneo,  etc. 

2.  Africa:  Numerous  foreign  possessions  and  free  states  along  the  coast  of.  Africa; 
Madagascar. 

3.  Mexico  and  South  America. 
The  demand  tor  crude  rubber  continues  to  exceed  the  si 

made  by  the  leadii^  rubber  merchants  this  condition  of  i 
changing. 
I  would  respecttully  recommend  that  these  notes  be  published  ju 
Very  respectfully. 


The  Secretary  o 


"Twenty-five  years  ago  Mr,  John  H.  Cheever,  one  of  the  most  auccessful  rubber 
manufacturers  the  world  has  known,  bought  raw  rubber  as  low  as  the  prices  appended, 
in  comparison  with  which  we  note  the  highest  New  York  quotations  for  corresponding 
grades  witliin  the  current  year: 


I  stuled  In  United  Si 


Grade. 

18T9.          1908, 

Orada. 

„.. 

.»>. 

_, 

$0.24 

11  ni 

nTbe  lllu?tratiOD8  wsntloueil he 
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"The  demand  for  rubber  never  ceases  nor  becomes  diminished;  it  promiseB  to  grow 
in  years  to  come  as  it  has  done  in  all  the  years  since  the  first  rubber  goods  were  vulcan- 
ized."    (From  India  Rubber  World,  December  1,  1904,  p.  69.) 

During  the  past  ten  years  the  imports  of  raw  rubber  into  the  United  States  have 
nearly  doubled.  Ifwe  use  the  official  customs  returns  for  the  fiscal  yeara  ending  June 
30  the  comparison  is  as  follows: 


Meanwhile,  the  imports  tor  consumption  in  other  countries  have  probably  increitsed 
at  a  corresponding  rate. 

An  old  aiiom  avers  that  supply  regulates  demand,  but  in  regard  to  rubber  we 
already  have  an  overdemand,  and  it  is  the  supply  that  the  manufacturers  are  seeking. 
The  greater  the  supply,  the  more  numerous  will  be  the  uses  U>  which  rubber  will  be 
applied,  and  we  are  assured  by  both  scientista  and  business  men  that  such  a  thing  as 
overproduction  is  impossible.  In  view  of  this  fact,  a  lai^e  number  of  companies  have 
in  recent  yean  become  interested  in  the  establishment  and  commercial  exploitation 
of  various  rubber-producing  trees. 


Of  the  large  number  of  rubber  and  gutta  yielding  species  especially  fitted  for  tropical 
cuUivation,M.  A,  Godefroy-Lebeuf,  an  eminent  Freiichhorticulturist,  in  his  Catalogue 
of  Economic  and  Ornamental  Plants,  cites: 


Lemdolphia  sp, :  Dubreka  (west  Africa)  rubber. 

LoTtdolphia  lomenlosa:  Conakry  (west  Africa)  rubher. 

Vrceola  escuienfa;  Burma  rubber. 

Vreeola  elostica:  Borneo  rubber. 

Manihol  glaziom:  Ceata  rubber. 

Mivhorhvi  sp.:  Fort  Dauphin  (Madagascar)  rubber. 

Vaiea  madagasearensii:  Diego-Suarez  (Madagascar)  rubber. 

Tabemaemonlana  Bp.:  West  African  tree,  with  fruit-yielding  rubber. 

Kichxia  africana:  Lagos  rubber. 

Kiekxia  latifoUa:  Kassai  (Coi^)  rubber. 

Fimii  elastica:  Assam  rubber. 

Kcus  ■Doodii:  Conakry  (west  Africa)  rubber. 

Mcug  Tmiginosa:  Australian  rubber. 

Castilloa  eualica:  Central  American  rubber. 

Hevea  covfma:  Brazilian  rubber. 

Hevea  brasili^nsis:  Para  rubber. 

Hancomia  ipeciom:  Pemarabuco  or  "Mangabeira"  rubber. 

Sapium  bigl(mduloaum:  Tolima  (Colombia)  rubber. 

Syiium,  thoTHsanH:  Another  Colombian  species. 

WtUoughbeut  firma:  Malaysian  rubber. 

Willoughbeia  edulv.:  Laos  (China)  rubber. 

CHumemoTpha  macropkylla:  An  ornamental  plant  from  India. 

lionandra  gvtta:  Gutta-percha. 

Paijena  kerii:  Gutla-sundek. 

Mtmutopg  bolata:  Balata. 

Achras  aapota:   Chicle.     (India  Bubber  World,  Vol.  XXIII,  No.  1,  1900,  p.  H.) 


trees  and  shrubs,  belonging  chiefly  to  the   natural  orders    Euphorbiofem,   Moracex, 
'  ■  7carpacese,  and  Apoq/nacex.    AKhough  a  milky  juice  is  found  in  plants  of  many 
^r  families,  it  does  not  in  all  cases  yield  caoutchouc,  nor  do  different  species  of  the 


same  genus  yield  an  equal  quantity  or  quality  of  that  substance.  On  the  other  hand, 
there  are  many  plants  whicn  afford  a  good  rubher,  but  have  not  yet  been  sought  out 
for  the  commercial  purposes. 

"*  •  •  Caoutchouc  differs  from  other  v^etable  products  of  like  origin  by 
poBsessii^  considerable  elasticity,  by  being  ineoIm)]e  in  water  or  alcohol,  alkalies,  ana 
acids  (with  the  exception- of  concentrated  nitric  and  sulphurie  acids).  Although 
apparently  simple  in  constitution,  it  contains  not  only  the  elastic  substance  to  which 
itB  commerciBl  value  is  due  but  a  email  quantity  of  an  oxidimig.  viecid,  reaiooua  body 
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eduMe  in  alcohol,  Thia  latter  subetance  varies  in  quantity  in  different  kiada  of 
rubber,  tlioae  containing  the  emalleet  amount,  such  aa  Para  and  Ceara,  being  considered 
the  most  ■valuahle,  *Iiile  thoseinwhichitiepresent  in  greatest  proportion,  such  as  the 
Guatemala  and  African  rubbers,  are  the  leaat  esteemed,"  (From  Encydopedia 
JBritannica.) 

"CauchoiBadistinctHortof  a  rubber,  inferior  to  the  Para.  •  *  *  Itisnotcured 
by  smoking,  but  by  the  admixture  with  the  milk  of  lime,  potaeh,  or  soap." 

"  In  character  this  gum  occuijies  a  position  between  india  rubber  and  gutta-percha, 
combining  in  a  degree  the  elasticity  of  one  with  the  ductility  of  the  other,  and  freely 
softening  and  becomii^  plastic  and  easily  molded  in  hot  water.  The  milk,  diluted 
with  water,  is  said  to  be  Omnk  by  the  natives  as  a  substitute  for  cow's  milk.  Balata  is 
dried  ordinarily  by  evaporation.  A  more  rapid  coagulation  is  effected  by  the  use  of 
spirits  of  wine.  Alum  and  sulphate  of  aluminum  are  sometimes  used  to  cos^late,  but 
are  not  very  satisfactory.  The  gum  is  sometimes  mixed  during  the  gathering  with  the 
milk  that  produces  gum  known  ae  Touchpong  and  Barta-Balli.  Balata  shrinks  in  wash- 
ing from  25  to  50  per  cent.  It  is  used  principally  in  the  manufacture  of  belting  and  for 
insulation  work.  It  has  also  been  utiliaed  for  golf  balls  and  as  a  substitute  for  india 
rubber  in  dress  shields." 

"Gutta-percha,  which  was  introduced  into  Europe  from  Singapore  in  1843,  was  for 
a  while  confounded  wiU»  india  rubber,  from  which  it  differs  in  some  very  important 
particulars.  It  becomes  soft  and  plastic  on  immersion  in  hot  water,  ret^nii^  the  shape 
then  given  it  on  cooling,  whereupon  it  becomes  hard,  hut  not  brittle,  like  other  gums. 
India  rubber,  on  the  other  hand,  does  not  soften  in  hot  water  and  retains  ite  ordinal 
elasticity  and  strength  almost  unimpaired.  The  water,  as  such,  exercises  no  softening 
action  on  gutta-percha,  the  effect  being  purely  one  of  temperature,  which  may  equally 
be  produced  by  hot  air,  only  somewhat  more  slowly.  The  degree  of  heat  required 
depends  upon  the  quality  of  the  material,  but  even  the  hardest  kind  becomes  plastic 
above  150°  F.  Heated  in  air  considerably  above  the  boiling  point  of  water,  gutta- 
percha decomposes  and  finally  ignites,  bumii^  with  a  luminous  smoky  flame  and  emit- 
tins  a  pungent  odor,  resemblmg  that  from  burning  rubber. 

'  A  curious  characteristic  of  gutta-percha  is  that  when  it  is  softened  in  water,  although 
it  is  so  plastic  that  it  will  reproduce  the  most  delicate  impressions,  it  will  bear  blows 
from  hammers  or  allow  itself  to  belhrownagainst  a  stone  wall  without  being  marred." 
(From  Crude  Eubber  and  Compounding  Ingredients,  pp.  27,  228,  by  Henry  C. 
Peaison.) 


"The  cultivation  of  Oeard  rubber  (Manihot  glaziovii)  was  begun  in  Nican^ua 
about  four  years  ago.  The  splendid  condition  of  flie  plantii^  and  ftie  laise  yield  and 
excellent  quality  of  the  product  taken  in  trial  tappii^  give  promise  of  the  success  of 
the  enterprise.  The  Cearil  rubber  tree  is  a  dry-land  plant  and  will  not  prosper  in  a  wet 
soil.  In  congenial  climatic  conditions  and  soil,  its  early  and  abundant  product  and 
excellent  quality  make  it  profitable  to  plant.  The  location  in  which  it  is  being  planted 
in  Nicaragua  is  apart  of  the  districts  of  La  Paz  and  MoraotombOj  where  the  Momolombo 
Mountain,  by  driving  the  clouds  to  one  side,  protects  this  section  from  the  force  of  the 
tropical  rains,  bo  that  it. is  comparatively  dry,  receiving  just  about  enough  water  to 
grow  com,  which  is  abundant,  and  for  CeaH  rubber.  The  soil  is  sandy,  with  an 
admixture  of  a  very  little  clay,  and  very  deep  or  slightly  rolling.  The  elevation  above 
the  sea  is  some  300  feet.  The  section  is  traveled  by  the  Nicaragua  Central  Railroad. 
The  plantation  of  the  San  Nicolas  belongs  to  the  Nicaragua  Rubber  Company,  and  on 
it  are  the  oldest  and  largest  trees  in  this  section.  Three-year-old  trees  on  this  planta- 
tion measure  26  inches  in  girth  3  feet  above  the  soil,  and  are  over  30 feet  high. 

' '  That  CearA  rubber  will  yield  at  2  years  of  age  has  been  proved  on  the  San  Nicolas 
and  neighboring  plantations.  Twenty-one  trees,  from  14  to  21  months,  with  an  average 
a^e  of  14  months,  were  tapped  and  together  gave  7J  pounds  of  dry  rubber.  A  tree  15 
months  old  gave  3  ounces  of  rubber.  Many  trials  nave  been  made,  with  like  results. 
Still,  it  IB  not  intended  to  tap  until  the  trees  are  4  years  old,  in  order  that  they  may 
retain  their  beat  development.  It  is  expected  that  4-year-c)ld  trees  will  produce  1 
pound  of  rubber  per  tree,  and  from  that  time  the  product  will  augment  rapidly.  There 
are  now  in  the  di^rictt  outside  of  native  plantii^,  four  Amedcan  plantations  of  Man- 
ihot glaziovii,  the  San  Nicolas,  La  Victoria,  El  Americano,  and  BI  Triunfo,  on  which 
are  planted  aoma  200,000  trees,  while  aa  many  more  will  be  planted  in  aooliier  year." 
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■t  of  the  San  Nicolas  Plantation,  Kicaragua,  South  America.      India  Rubber 

irld,  Vol.  XXVII,  No.  3,  Dec,  1902,  p.  80.) 

'  *  *  *  Being  famUiar  with  the  Manihot  gloxiovii,  the  rubber  of  Ceard,  Mr.  Adler 
decided  tha.t  thia  location  (I,a  Paz),  in  Nicar^ua,  waa  well  suited  for  it  and  purchased 
1,000  acres  of  land  there  under  the  name  of  La  Victoria  plantation.  In  February, 
1902,  work  waa  begun  on  the  clearing  of  the  undergrowth  on  300  acres,  and  in  the  last 
week  in  April  the  ground  was  burned  over.  After  the  first  rains  in  May,  60,000  seeds 
were  planted,  mostly  at  stake,  and  the  rest  in  a  nursery.  During  June  many  of  the 
seeds  began  to  sprout  and  the  aeedlings  had  been  appeanng  daily  up  to  the  time  of  Mr. 
Adler's  writing  (November  6).  At  that  date  the  aeedlii^s,  which  had  first  appeared 
being  5  montha  old,  were  10  and  12  feet  in.  height  and  3  to  4J  inches  in  girth  6  inchea 
from  the  ground,  which  Mr.  Adler  considers  'extraordinary  growth  even  for  the  Majii- 
hot  glaaiovii.'  So  rapid  was  the  growth  of  the  plants  in  the  nursery  that  many  had  to 
be  transplanted  at  the  age  of  4  weeks,  instead  of  being  allowed  to  remain  in  me  beds 
for  ayear,asoriginally  intended.  Mr.  Adler  hasfound  the  best  resultsfromallowLng  the 
sun's  rays  full  access  to  the  rubber  planta,  for  then  the  trunks  became  full  and  strong, 
whereas  if  any  other  growth  is  allowed  around  the  young  plant,  they  grow  slender  ana 
lack  strength  to  support  the  weight  of  the  leaves."  (Report  of  Ia  Victoria  Plantation, 
La  Paz,  Nicaragua,  South  America.  Indian  Rubber  World,  Vol.  XXVII,  No.  3,  Dec, 
1902,  p.  80.) 

"*  *  *  The  United  States  consul  at  Sergipe  (BrMil)  mentions  that  in  1898  the 
State  appointed  a  commisMon  to  report  upon  the  introduction  of  the  Ceard  variety  of 
rubber  for  cultivation,  should  it  prove  advisable.  The  commission  visited  CearA, 
where  the  manicoba  rubber  trees  were  originally  found  wild  and  are  now  under  exten- 
sive cultivation,  and  as  a  result  of  their  mvestigation  manicoba  has  been  planted  in 
various  parts  of  Seigipe.  The  consul  has  seen  two  plantations,  one  with  afout  17,000 
treea  and  the  other  with  more  than  20,000,  both  3  years  of  age  and  apparently  in  a  flour- 
iehii^  condition.  Manicoba  is  grown  from  seed,  planted  at  the  commencement  of  the 
rainy  season,  12  to  15  feet  apart,  usually  three  seeds  to  a  hUl,  the  most  vigorous  result- 
ing plant  beii^  left  to  stand.  Some  planters  file  one  end  of  the  hard  seed  (which  resem- 
bles the  seed  of  the  castor  bean)  to  aeaiat  germination;  others  soak  the  seeds  before 
planting;  but  generally  the  seed  is  planted  without  previous  preparation.  It  is  said 
that  the  plant  will  grow  on  run-down  sucar  lands.  It  is  cultivated  on  the  sandy  soils 
of  Ceard,  but  it  doubtless  will  succeed  best  on  good  farming  soiL  The  tree  requires 
little  attention,  in  many  places  the  soil  receiving  no  cultivation,  and  reaches  a  height 
of  from  12  to  36  feet  in  four  to  sis  years.  It  yields  rubber  at  a  very  early  age,  the  aver- 
ts stated  at  about  two  and  a  haii  years  from,  plantii^,  when  from  7  to  35  ounces  of 
rubber  may  be  obtained  by  removing  from  the  trunk  a  V-shaped  piece  of  bark,  to  the 
lower  angle  of  which  a  smaU  vessel  is  placed  to  collect  the  latex.  Coagulation  is 
assisted  by  smoking,  as  in  the  case  of  Kira  rubber,  though  the  latex  will  coagulate 
spontaneously  in  the  air.  The  cost  of  planting  and  gathering  the  initial  crop  is  stated 
to  be  less  than  in  the  case  of  coffee,  sugar,  or  cotton,  while  the  profit  is  greater,  and 
the  consul  believes  that  the  new  industry  will  become  important."  (India  Rubber 
World,  VoL  XXVI,  No,  5,  Aug.,  1902,  p.  352.) 

ELASTI C  A THE 


IBy  O.  F.  Cook.  Bureau  of  Plant  Industry,  United  States  Department  ol  Agrloulture.] 

"  The  culture  of  the  Central  American  rubber  tree  has  passed  the  experimental  stage, 
in  the  sense  that  the  practicability  of  the  agricultural  production  of  rubber  has  been 
demonstrated;  but,  on  the  other  hand,  it  has  been  ascertained  that  the  tree  may 
thrive  where  it  will  yield  little  or  no  rubber.  Under  favorable  natural  conditions  the 
culture  of  Costilla  etastiea  {the  spelling  Costilla,  instead  of  Castilloa,  has  been  adopted 
in  Washington  on  account  of  its  oeing  the  original  form)  bids  fair  to  become  very  prof- 
itable, but  the  experimental  determination  of  the  factors  which  influence  the  produc- 
tion of  rubber  has  scarcely  b^un. 

"In  southern  Mexico  and  Central  America,  the  r^ions  well  adapted  to  the  culture 
of  Costilla  are  much  more  limited  than  has  been  supposed.  The  presence  of  the  wild 
CasHlla  trees  is  not  a  sufficient  evidence  that  a  locality  is  suited  to  commercial  rubber 
cultur 


"Differences  in  the  rubber  yield  are  da©  not  merely  to  the  existence  of  different 
species  and  varieties  of  CastiUa,  but  are  also  controlled  by  external  conditions.  The 
functions  of  the  rubber  milk  in  tJie  economy  of  the  plant  are  not  well  understood  or 
f^eed  upon  by  botanists;  but  there  are  numerous  reasons  for  holding  that  in  CoiliUa 
imd  many  other  plants  it  aids  in  remsting  drought. 
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contimiousiy  humid  climate  ib  not  neceBsary  to  the  .growth  and  the  produc- 
._  ...eeeoS  Costilla.  The  indicationa  are  rather  that  the  quantity  of  milk  and  the  per- 
centage of  rubber  ate  both  increased  by  an  alternation  of  wet  and  dry  seasons.  In  its 
wild  state  CaslUla  does  not  flourish  in  the  denser  forests,  but  requires  more  open  sit- 
uations. It  is  confined  to  forest  regions  only  hv  the  perishability  of  its  seeds.  Cas- 
tilia  thrives  better  when  planted  in  the  open  inan  in  the  dense  forests;  even  young 
'" 1  injured  by  full  exposure  to  the  sun,  providing  that  the  ground  does 


a  may  be  explained  as  a  protection  against 

.     ,  .._ __ unfavorable  to  the  tree  or  to  the  protection 

rubber.  The  falling  of  the  leaves  of  Caatilla  eltatim  in  the  dry  season  renders  it 
unsuitable  as  a  shade  tree  for  coffee  or  cacao.  In  continuously  humid  localities, 
where  the  leaves  are  retained,  shade  trees  are  superfluous  and  the  yield  of  rubber 
declines.  The  desirable  features  of  shade  culture,  the  shading  of  the  soil,  and  the 
encouragement  of  tall  uprieht  trunks  are  to  be  secured  by  planting  the  rubber  trees 
closer  together,  rather  than  oy  the  use  of  special  shade  treeff  Planting  closer  than  10 
feet,  however,  ie  of  very  doubtful  expediency.  The  percentage  of  rubber  increases 
during  the  dry  seaBon  and  diminishes  during  the  wet.  Tlie  flow  of  milk  is  lessened 
in  dry  situations  by  inadequate  water  supply,  but  at  the  beginning  of  the  rains 
such  trees  yield  milk  much  more  freelv  than  those  of  continuously  humid  localities. 
The  claim  that  more  rubber  is  producea  in  the  forests  or  by  shaded  trees  seems  to  rest 
on  tapping  experiments  made  in  the  dry  season, 

"Continuous  humidity  being  unnecessary,  the  culture  of  CasHlla  may  be  under- 
taken in  more  salubrious  regions  than  those  in  which  rubber  production  has  been 
thought  to  be  confined:  the  experimental  planting  of  CiwliHa  in  Porto  Rico  and  the 
Philippines  becomes  advisable,  but  extensive  planting  in  untried  conditions  is  haz- 
ardous. No  satisfactory  implement  for  tapping  of  Ca»taUa  trees  has  come  into  use. 
Boring  and  suction  devices  are  excluded  by  the  tact  that  the  milk  is  contained  in 
fine  vertical  tubes  in  the  bark,  which  must  bo  cut  to  allow  the  milk  to  escape. 
"In  British  India  it  has  been  aacertained  that  the  Para  rubber  tree  may  be  repeat- 


edly tapped  on  several  successive  or  alternate  days  by  renewing  the  wounds  at  the 
edges.     The  yield  of  milk  increases  tor  several  tappings  and  the  total  is  unexpectedly 


whether  this  new  plan  may  not  give  the  iW  rubber  tree  a  distinct  cultural  advan- 
tage over  Coitilla. 

■'The  gathering  of  rubber  from  trees  lees  than  8  years  old  is  not  likely  to  be  advan- 
tiweous;  the  expense  of  collecting  will  be  relatively  large,  and  the  quality  of  such 
ruober  is  inferior,  owing  to  the  lai^e  percentage  of  resin.  The  rubber  of  Costilla  is 
scarcely  inferior  to  that  of  Hevea.  The  supposed  inferiority  is  due  to  substances 
which  can  be  removed  from  the  milk  by  heat  and  by  dilution  with  water."  (India 
Rubber  World.  Vol,  XXIX,  No,  1,  Oct.,  1903,  p.  3,) 

!{«■  »  *  No  cultivated  rubber  haa  yet  been  produced  in  quantities  in  tropical 
Mexico.  On  the  other  tuind,  rubber  trees  have  for  some  years  been  grown  experi- 
mentally. These  tests  have  already  established  two  important  facts:  Krst,  that  con- 
ditions arc  favorable  to  the  rapid  growth  of  cultivated  rubber  plants,  and  second, 
that  the  rubber  trees  will  yield  marketable  rubber.  The  general  conditions  favorable 
to  the  cultivation  of  rubber,  namely,  a  well-drained  soU  without  shade,  have  also 
been  determined, 

"Frora  estimates  obtained  from  various  American  planters  in  Mexico,  the  lowest 
yield  for  cultivated  rubber  trees  at  different  stages  is  as  follows: 

"  Average  8-year-old  tree  will  produce  without  injury  4  to  6  ounces  of  rubber. 

"  Average  7-year-old  tree  bled  to  death  will  produce  about  1  pound  of  rubber. 

"  Averages  to  10  year-old  tree  will  produce  without  injuryatleastl  pound  of  rubber. 

"  The  planting  on  the  Rubio  plantation  in  1902  amounted  to  1,499  acres,  on  which, 
allowing  for  failures,  there  are  now  estimated  to  be  1,600,000  plants.  It  is  noted  that 
the  height  of  the  trees  grown  from  seeds— about  65  per  cent  of  the  whole — is  greater 
than  that  of  transplantai  or  replanted  trees.  The  planting  in  1903  amounted  to  520 
acres,  on  which,  after  again  allowing  for  failures,  there  are  595,000  plants.  The  num- 
ber of  plants,  ot  course,  is  much  greater  than  will  be  allowed  to  stand  permanently, 
but  it  has  not  yet  been  decided  at  what  age  to  begin  thinning  out."  (Report  of  the 
official  inspector,  Tehuantepec  Rubber  Culture  Company,  Mexico,  India  Rubber 
World,  Vol,  XXX,  No,  2,  May,  1904,  p.  271,) 

'.•  •  «  ijijg  hardiness  of  the  Castilloa  elastica  tree  simplifies  its  culture  very 
much,  and  as  it  possesses  a  vitality  superior  to  that  of  the  weeds  or  of  any  other  kind 
of  vegetation,  it  does  not  require  heavy  expense  for  frequent  weedinga.    If,  witiiout 
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any  help  from  man,  siiuli  trcee  tan  grow  for  hundreds  of  years  in  wild  woods  full  of 
vines,  briere,  and  many  other  planta,  under  cultivation  they  can  certainly  outlive  the 
weeds. 

•  i»  »  »  fjjg  time  required  to  produce  gum  from  this  tree  depends  upon  the 
locality,  rainfall,  and  methods  used  for  cultivalion.  My  estimates  of  production 
and  tapping  age  are  baeed  upon  my  personal  experience  and  close  observation,  and 
not  upon  what  others  have  written.  The  cultivated  rubber  tree  bloesome  after  the 
sixth  year,  and  can  not  be  tapped  before  this  time  without  injury.  The  rainfall  of 
tiie  previous  year  generally  determines  the  earlineas  o(  the  season  and  the  number  of 
tlie  blooms,  the  ([il^ity  of  the  seeds,  and  (be  Sow  and  quality  of  the  milk  itself. 

"  Thesap  furnished  by  a  7-year-old  rubber  tree  should  yield  a  minimum  of  li  pounds 
of  pure  rubber,  and  as  every  tree  increases  its  yield  by  no  lees  than  one-hEdf  pound 
of  gum  annually  untU  its  26th  year  of  age,  at  least  15  to  20  pounds  of  pure  gum 
should  be  obtained  yearly  thereafter  during  thelife  of  the  tree.  So  an  acre  of  land  con- 
taining 220  rubber  trees,  planted  14  feet  apart  each  way,  will  give  at  the  end  of  the  sixth 
year — or,  to  be  more  exact,  in  the  first  crop  made  during  its  seventh  year  of  existence — 
330  pounds  of  pure  rubber,  which,  at  the  rate  of  60  cents  gold,  would  give  a  revenue  of 
$165.  If  this  estimate  of  IJ  pounds  per  tree  should  not  seem  conservative  enough,  let 
it  be  Ipound  to  the  tree,  and  the  return  per  acre  will  be  llio."  (Chas.  G.  Cano,  C.  E., 
Mexico.     India  Rubber  World,  Vol.  XXIV,  No.  5,  August,  1901,  p.  322.) 

' '  An  exact  record  was  made  of  the  results  of  some  recent  tapping  of  rubber  frees  (Cas- 
lilloa  eloitica)  on  the  San  Miguel  plantation,  owned  by  the  Tabasco  Plantation  Com- 
pany, located  on  the  Macuspana  River,  in  the  State  of  Tabasco,  Mexico,  which  are  sum- 
marized below.  There  are  on  this  estate  about  400  large  rubber  trees,  which  were 
planted  in  the  shade  of '  mother '  trees  (not  rubber)  planted  for  diadii^  IJie  coffee  while 
the  rubber  was  gettii^  a  start. 

"The  rubber  trees  oa  this  plantation  are  of  the  variety  known  throi^hout  Mexico 
and  Central  America  as  Casiilloa  elaslica.  This  variety  is  divided  into  two  classes, 
the  first  of  which  is  known  as  the  yellow  rubber  tree,  Huh  amarUlo,  this  being  the 
male.  The  milk  from  these  trees  flows  very  freely,  having  a  fresh  yellowish  color. 
It  flows  BO  freely  that  there  is  scarcely  any  left  in  the  cuts  after  tapping.  The  other 
variety  is  known  as  the  white  rubber  tree,  or  Bule  blanm,  this  being  the  female. 

"A  feet  well  known  to  the  rubber  planters  is  that  trees  planted  in  (he  diade  require 
a  much  longer  time  to  attain  their  maturity  and  full  size  than  those  planted  in  the 
sun.  _  In  fact,  the  most  casual  observer  could  not  tail  to  notice  the  astonishing  differ- 
ence in  size  between  the  trees  grown  in  the  sun  and  those  in  the  shade.  It  is  believed 
that  the  size  ot  a  rubber  tree  has  more  to  do  with  the  amount  of  rubber  it  will  produce 
than  its  age. 

"The  first  step  in  tappii^  a  rubber  tree  is  to  clean  a  small  place  around  the  tree,  a 
small  gash  then  being  made  in  the  bark  with  the  point  of  a  machete  and  a  leaf  inserted 
therein,  which  serves  at  a  spout  to  run  the  milk  into  pails.  From  this  point  the  cuto 
are  made  upward  at  an  angle  of  45  degrees  and  extendmg  in  each  direction  a  sufficient 
distance  to  include  three-fourths  of  the  circumference  of  the  tree.  Directly  above 
this,  a  distance  of  1  meter,  another  cut  is  made  exactly  like  the  first,  the  milk  flowing 
down  the  side  of  the  tree  into  the  first  cut  and  on  into  the  pail.  These  cuts  are  repeated 
on  the  entire  body  of  the  tree,  or  until  the  branches  are  encountered.  You  will  at 
once  see  that  all  the  mUk  has  not  been  secured,  but  a  sufficient  amount  left  to  main- 
lain  the  tree  in  good  condition  for  another  year.  The  next  tapping,  which  will  be 
made  a  year  from  now,  will  be  made  on  the  same  side  of  the  tree,  3  inches  above  the  cut 
made  this  year,  and  the  following  year  3  inches  above  that,  so  that  it  will  be  possible  to 
make  13  tappings  on  one  side,  or  26  on  both  sides;  or,  in  other  words,  a  tree  can  be 
tapped  twenty-six  years  without  retappii^  the  old  cuts.  The  instrument  used  by  the 
■  native  is  a  machete,  or  long  knife.  The  bark  of  a  10-year-old  rubber  tree  is  about 
three-fourths  ot  an  inch  thick. 

"The  milk,  gathered  in  pails,  is  taken  to  the  rubber-drying  house,  where  it  may  be 
converted  into  rubber  through  either  of  the  followii^  processes,  both  of  which  we  have 

"First,  it  isBpreadonacement  floor  to  a  depth  of  three-fourths  of  an  inch,  this  floor 
being  so  situated  that  the  mUk  is  constantly  in  contact  with  the  sun's  rays,  thus  drying 
very  rapidly.  After  it  is  dry,  the  sheets  are  rolled  up  into  convenient  sizes  tor 
shipment. 

The  second  process  is  through  coagulation  with  a  native  vine  known  as  '  bejuco  de 
necta.'  During  the  coagulation  the  rubber  is  left  porous,  and  as  it  containsmore  or  less 
water,  it  is  necessary  to  remove  same  by  using  a  press.  It  requires  more  time  to  prepare 
rubber  by  the  first  process.  The  average  shrinkage  in  converting  milk  into  solid  rub- 
ber is  2.3;  or,  in  other  words,  2.3poundsofrubberpiilk  will  make  I  pound  of  rubber.  I 
have  petsonally  attended  to  the  tapping,  and  the  tigures  given  herein  are  absolutely 
correct. 
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"Based  upon  the  above  figures,  the  rubber  product  from  an  ai:tc  of  land  containing 
200  treee,  7  years  old,  would  be  112  pounds;  at  8  years  old,  174  pounds;  at  9  years  old, 
240  pounds;  and  at  12  years  old,  314  pounds."  (ladia  Rubber  World,  Vol.  XXVII, 
No.  1,  Apr,,  1903,  p.  225.) 

"*  *  *  In  planting  Castilloa  it  would  appear  that  great  care  is  rejjuired  to  make 
Bure  that  the  seeds  or  seedlLngB  obtained  are  really  thoae  of  the  best  variety  of  Castilloa 
elastiea.  It  appears  that  there  are  at  least  three  varieties  of  this  Castilloa,  which  are 
respectively  distinguished  as  Castilloa  alba,  Castilloa  negra,  and  Castilloa  rubra.  There 
is  not  the  slighest  difference  between  these  three  varieties  as  regards  the  general  form 
of  the  tree  and  its  branches,  and  also  the  flowers  and  seeds  are  in  all  three  apparently 
identical.  The  above  descriptions  refer  to  the  color  of  the  bark.  The  difference  even 
there,  however,  is  bo  small  that  it  takes  a  practiced  eye  to  reci^nize  the  different  varie- 
ties.   These  differ,  nevertheless,  very  greatly  in  their  value  to  the  rubber  planter. 

"Alba. — Castilloa  elastica  alba  produces  a  thick  creamy  milk.  It  is  the  hardiest  of  all 
Castilloa  trees,  and  suffers  very  tittle  from  the  tapping  operation.  It  also  yields  the 
greatest  Quantity  of  rubber.  The  bark  of  this  variety  is  white,  with  a  distinct  yellowish 
or  pinkisn  cast. 

"Negra. — CasliUoa  elastica  Tiegra  is  characterized  by  a 
yields  very  rapidly  a  thin  milk,  producii^  a  good  rubber, 
bleeds  to  death. 

'  'Rubra. — CaalUloa  elastica  rubra  has  a  reddish  bark,  which  is  very  smooth,  thin,  and 
brittle,  nor  does  it  show  the  longitudinal  furrows  which  are  noticeable  in  the  two  first- 
named  trees.  This  variety  yields  a  very  small  quantity  of  milk,  but  the  rubber 
obtained  from  it  is  good .  The  tree  is  very  common  all  over  Central  America,  and  I  am 
afraid  that,  in  a  number  of  instances,  it  was  this  tree  which  was  planted  instead  of 
the  white  Castilloa.  Indeed,  Kosschney  is  inclined  to  think  that  it  is  this  variety 
with  which  the  experiments  in  the  botanical  ^rdens  of  Ceylon  and  Java  were  made, 

by  Dr.^.^'o.^l 
IWi.  p.  329.) 


The  tree. — "The  real  Castilloa  elastica.  or  one  of  the  right  species,  appears  to  be 
grown  in  Ceylon.  There  are  several  indications  that  point  to  this.  We  have  the 
peculiar  type  of  great  size,  with  its  back  covering  of  short  brown  hair,  the  so-called 
dimorphism'  of  the  branches,  which  consist  in  the  branches  which  start  from  the 
trunk  in  a  downward  elope  at  a  certain  point  taking  a  turn  to  a  horizontal  and  then 
upward  direction,  and  the  color  of  the  hark  seems  correct.  The  result  of  tappings 
niade  to  date  in  Ceylon  prove  conclusively  that  all  the  trees  so  far  experimented 
on  contain  late:^  capable  of  coagulation  and  resultant  good  rubber,  and  the  variety 
of  Castilloa  entirely  devoid  of  latex,  of  which  we  have  been  warned,  appears  so  f^ 
to  be  absent  from  Ceylon.  It  is  impossible  to  say  definitely  at  present  tluit  we  have 
the  very  best  variety  of  rubber-yielding  Castilloa  elastica,  as  bo  little  is  known  on 
the  subject,  but  that  we  have  one  of  the  well-yielding  varieties  I  am  convinced. 

Where  to  grow  Castilloa. — "Subject  as  all  my  remarks  in  this  paper  must  be  to  the 
somewhat  extreme  limitation  of  our  present  knowledge  of  Castilloa.  I  advance  with 
confidence  the  opinion  that  this  species  of  rubber  requires  very  deep  soil,  with  the 
best  of  drainage,  and  of  a  rich,  loamy  character,  and  consider  it  speculative  to  a 
degree  to  plant  it  under  less  favorable  conditions.  We  have  ample  evidence  at  tho 
Henatatgoda  Gardens,  and  to  some  extent  at  Peradeniya  also,  of  the  fact  that  in 
shallow  or  ill-drained  soils  Castilloa  will  not  grow  to  pay,  if  it  grows  at  all.  One  of 
two  things  will  happen;  either  the  young  plants  will  leJuse  to  come  away  at  all;  or, 
flourishing  for  a  certain  period  whicn  may  extend  for  some  years,  it  will  eventually 
be  checked  in  growthand  become  weakly,  diseased,  quite  useless  for  rubber-collecting 
purposes,  which  will  assuredly  kill  it  outright  if  attempted. 
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"  The  elo vaiion  at  which  to  grow  CtwJUioal  would  put  at  1,000  to  1,500  feet.  Tried 
at  eea  level,  and  in  Kalutara  at  a  little  above  sea  level,  it  refuaea  to  grow  after  reaching 
a  height  of  Bume  10  or  15  feet.  Up  to  this  the  voung  plant  appears  as  healthy  as  in 
h%her  elevations,  but  the  check  is  inevitable  ana  the  tree  may  as  well  then  be  cleared 
out  as  only  cumbering  the  ground.  I  therefore  take  the  desiderata  for  succesaful 
growth  of  Catlilloa,  in  the  East  at  any  rate,  to  be: 

"1.  Rich,  tree  soil  of  considerable  depth,  with  good  drainage. 

"2.  Elevation  of  from  1,000  to  1,500  feet,  with  some  latitude  at  either  end.  but  for 
perfection  of  growth  I  would  favor  about  midway  between  the  elevations  given. 

"The  Castitloa  root  descends  to  great  depths,  and  hence  the  necessity  for  deep 
soil,  for  I  take  it  the  'tap'  root  here  is  of  much  importance  in  relation  to  the  latex- 
bearing  poweiB  of  the  tree. 

"As  r^ards  situation  and  lay  of  land,  I  would  favor  undulating  ground,  but  attach 
no  particular  importance  to  this.  The  Coitilloa  is  a  very  robust  tree  and  survives 
serious  injury,  so  that  it  may  be  planted,  even  where  subject  to  much  wind,  though 
this  will  to  some  extent  retaiii  the  erowth.  For  reasons  given  later  in  this  pamphlet, 
the  beat  conditions  of  climate  for  tte  growth  of  CoBtilloa  and  its  success  as  a  revenue- 
earning  power  would  appear  to  be  where  wet  and  dry  seasons  alternate  in  well-marked 
divisions.  A  constantly  humid  climate,  Buch  as  would  suit  Para,  is  not  desirable. 
Caatilloa  likes  drought,  and  I  have  seen  it  at  the  end  of  three  months  without  rain  in 
as  healthy  and  luxuriant  a  state  as  can  be  desired.  CastUloa,  where  conditions  are 
favorable,  is  a  tree  of  very  rapid  growth,  reaching  in  three  or  four  years'  I' 
height  of  some  30  feet,  with  a  girth  of  25-30  inches.  These  are  actual  meas' 
taken  in  Ceylon, 

■'  The  seed  of  nurseries  andvtaniing. — The  seed  of  the  CoBtxUoa  tree  was  at  one  time 
considered  to  he  very  periBhable  indeed,  but  experience  has  proved  this  is  not  the 
case,  and  packed  in  charcoal  it  may  be  sent  long  distances  with  safetj".     It  is  im- 

Sortant,  however,  that  the  seed  be  extracted  from  its  red  fleshy  covenng  the  same 
ay  as  picked  and  at  once  properly  cleaned.  Treated  thus,  as  an  experiment  in 
planting,  seed  two  months  after  picking  resulted  in  an  outturn  of  80  per  cent.  It  is 
essenti^ly  a  hardy  seed,  and  where  the  product  of  the  trees  is  grown  under  the 
favorable  conditions  I  have  enumerated  above,  a  very  large  percentage  of  plants 
from  the  seed  laid  down  may  be  counted  on  with  confidence.  I  emphasize  this 
point,  as  it  is  of  very  much  more  importance  t«  success  than  that  usually  laid  stress 
upon  by  intendu^  purchasers  who  inquire,  'What  is  the  age  of  the  parent  tree?' 

"In  my  own  experience  I  have  known  of  two  cases,  in  one  of  which  the  parent 
trees  are  from  12  to  (it  is  believed)  20  years  of  age,  and  the  other  4  years  only.  The 
former  gave  a  verypoor  out-lum  of  plants  from,  seed,  whereas  with  the  latter  the  out- 
timi  was  practically  100  per  cent,  or  no  vacancies,  and  the  plants  most  healthy.  I 
see  no  reason  for  this  but  ttie  fact  that  the  older  tree  was  grown  in  ill-drained  land 
near  a  sluffiiah  stream,  asagainst  in  the  other  case,  ideal  conditions  of  soil  and  drainage. 
Early  seeding  in  CoBtilloa  is  no  sign  of  weakness,  as  would  be  the  case  with  many 
species  of  trees,  but,  on  the  contrary,  a  sign  of  vigorous  growth. 

"The  seed  is  small,  being  about  half  the  size  of  a  filbert,  and  is  contained  in  a 
white,  papery  coat.  It  should  be  well  dried  before  dispatch.  The  planting  in  the 
nurseries  should  he  in  baskets  under  shade,  good  loamy  earth  being  used.  Squirrels 
are  fond  of  the  young  plants  and  nip  off  the  roots  to  some  extent,  but  this  hy  no  means 
kills  the  plant  attached,  which  grows  up  a^in  from  below.  The  planting  out  can 
be  done  when  a  height  of  from  4  to  6  inches  is  reached. 

"Hcareis  taken  to  plant  deep  in  the  clearii^  with  earth  well  up  the  stems,  there  will 
be  very  few  vacancies  and  any  plants  that  apparently  die  back  will  in  most  cases  send 
up  afresh  shoot  from  the  roots.  It  is  not  necessary  to  cadjan  shade;  the  young  plant 
has  been  found  to  come  on  regularly  and  well  without  this  expense  being  incurred. 
In  my  own  experience  dap-dap  or  some  fast^rowing  shade  has  been  planted  at  the 
same  time  as  rubbers,  but  lam  not  convinced  that  this  is  necessary,  though  useful  as  a 
means  of  keeping  down  weeds,  to  the  influence  of  which  Caatiiloa  is  very  susceptible. 
Too  dense  shade  has  the  result  of  keeping  back  the  plants  or  inducing  whippy  growth 
as  they  reach  up  to  the  light,  whereas  in  the  open  the  young  trees  come  on  weD.  At 
the  present  time  and  with  what  experience  we  have  I  would  advocate  the  planting  of 
shade  trees,  say  20  by  20.  Unlike  the  Para  variety,  the  Caatilloa  does  not  appear  to 
be  as  tempting  a  morsel  to  porcupines  and  cattle;  some  damage  is  done,  but  not  much. 
Cocoa  seems  to  come  well,  li  planted  at  the  same  time  aa  rubber,  and  personally  I  see 
no  reason  why  it  should  not  continue  to  flourish  and  to  give  good  crops.  "Oie  shade  of 
Castilloa  is  not  too  dense,  and  being  a  deep  feeder  its  roots  should  be  well  below  those 
of  the  cocoa.  There  is  considerable  litter  from  the  dropping  of  the  large  leaves  pecu- 
liar to  this  tree,  and  this  must  assist  to  enrich  the  soil  to  some  eKtent."  {"Caslilloa 
elattica  in  the  East,"  by  W.  E.  G.  India  Rubber  Journal  (London),  Vol.  XXVIII, 
No.  9,  Oct.,  1904,  p.  418.) 
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"Thegreatest  rubber-producing  country  of  the  world  is  the  Amazon  Valley,  embrac- 
ing many  thousands  ofsquare  miles  of  rubloerforeats  in  Brazil,  Boliva,  and  Ppru.  The 
center  of  the  industry  is  the  city  of  Para,  whence  the  name  'Para  rubber,' 

"Although  chemically  there  is  little  difference  between  samples  of  rubber  from 
various  species  of  trees,  still  it  ia  a  well-known  tact  that  Para  rubber  obtained  from  the 
tree  Heuea  bradlienm  is  reccgnized  aa  the  standard  for  grading  commercial  rubbers. 

"  At  Para  rubber  is  classified  into  three  grades,  known  in  lie  United  States  aa  fine, 
medium,  and  coarse.  The  difference  in  these  grades  is  governed  lai^ly  by  amount 
of  transparency  and  care  in  preparation  for  the  market.  (All  About  Rubber,  com- 
piled by  J.  Ferguson,  3d  ed.) 


Federated  Malay  States — "The  latest  annual  report  of  the  United  Planters'  Asso- 
ciation of  the  Federated  Malay  States  devotes  special  attention  to  the  cultivation  of 
Para  rubber,  which  continues  uppermost  in  the  interest  of  the  planters  in  that  region. 
A  favorable  rat«  of  growth  ia  reported  and  the  absence  of  pesta  and  diseases  among  the 
trees.  The  year  covered  by  the  report  waa  the  first  in  which  tapping  had  been  done 
on  a  large  scale,  and  the  result  was  a  better  yield  from  the  young  trees  than  had  been 
expected,  and  the  pricea  realized  equal  to  if  not  better  than  thoselor  the  finest  of  rubber 
from  Ceylon.  More  new  rubber  estates  were  opened  than  in  any  former  year,  and  the 
extension  of  rubber  acreage  on  the  old  estates  was  also  larger.  The  total  acreage  planted 
with  rubber  in  the  Far  East  is  estimated  in  the  report  as  follows: 

Federated  Malay  States  and  the  remainder  of  the  Malay  Peninsula 30, 000 

Sumatra 5,000 

Java. : 5, 000 

Ceylon _ 25, 000 

India  and  Rurcna 5, 000 

Total 70, 000 

"The  report  says:  'We  will  take  it  for  granted  that  this  70,000  acres  is  all  good  and 
that  it  will  give  a  good  yield  of  200  pounds  per  acre — 14, 000,000  pounds.  This  can  not 
all  be  in  futt  bearing  until  the  end  of  1911,  and  no  more  than  this  70,000  acres  can  be 
in  bearing  at  the  end  of  1911,  for  it  is  not  planted.' 

"In  view  of  the  growing  demand  for  rubber,  while  the  exports  from  Para  remain 
practically  constant,  the  report  takes  the  position  that  there  is  no  reason  to  fear  over- 
production of  rubber,  since  even  the  maximum  output  of  Asia  by  1911  would  be 
hardly  more  than  10  per  cent  of  the  present  world's  consumption;  but  even  if  rubber 
should  be  overproduced  some  day,  it  is  felt  that  Brazil  can  not  compete  with  Asia 
with  rubber  at  2s.  6d.  per  pound,  at  which  price  Straits  and  Ceylon  rubber  can  be  sold 
at  a  profit."     (India  Rubber  World,  Vol.  XXXII,  No.  5,  Aug.,  1905,  p.  377.) 

"A  rubber  tree  from  Para  seed  in  the  Waterfall  Botanic  Garden,  Penang  (Malay 
States),  now  17  years  old,  has  had  seven  tappings,  beginning  in  June,  1897,  the  tottd 

S'eld  from  whicn,  in  dry  rubber,  is  herewith  stated  in  detail,  as  reported  by  Mr.  0. 
irtis,  superintendent  of  the  garden,  to  the  Straits  Agricultural  Bulletin.  The 
a^regate  is  18  pounds  7i  ounces,  an  average  per  tapping  of  2  pounds  10.18  ounces,  or 
an  average  per  year  of  3  pounds  1.21  ounces.  The  system  of  tapping  is  dius  deacrihed; 
A  small  perpendicular  channel  is  cut  in  the  bark  about  a  foot  in  length  and  one- 
e^hth  inch  broad,  but  not  deep  enough  to  obtain  much  latex,  its  object  being  merely 
to  conduct  the  latex  to  a  tin  receptacle  fastened  at  the  base.  This  channel  is  not  sub- 
"""" — ''y  enlarged  or  interfered  with.    Two  or  three  incisions  are  then  cut  on  either 


side,  leading  oMiquely  to  this  channel  to  supply  the  ^tex.  From  the  upper  side  of 
each  of  these  a  thm  shaving  of  bark  is  removed  every  momii^,  or  on  alternate  morn- 
ings, which  causes  a  fresh  (lowing  of  latex.  In  eacn  of  these  seven  tappings  a  thin 
shavii^  has  been  removed  thirteen  times,  which  with  the  initial  cuttii^  maikes  four- 
teen  operations,  the  whole  constitutii^  what  Mr.  Curtis  calls  'one  tapping.'  Thus  the 
times  this  tree  has  been  operated  upon  is  7X14,  equaling  98,  and  the  average  amount 
of  dry  rubber  from  each  operation  about  3  ounces.  "The  daily  amount,  however, 
varies  very  much,  the  yield  from  the  first  two  or  three  operations  each  season  being 
almost  nil.  No  attempt  was  made  until  the  last  tappii^  to  save  such  rubber  as  may 
have  been  removed  with  the  shavings  of  bark  referred  to,  and  this,  Mr.  Curtis  thinks, 
would  be  an  important  item  on  a  large  plantation.  A  plain  carpenter's  chisel  is  con- 
sidered better  than  a  special  tapping  tool  sent  to  Mr.  Curtis,  because  a  finer  edge  can 
be  kept  on  it,  and  the  sharper  the  implement  the  better  the  flow  and  the  less  the  loss 
by  coagulation  in  the  cuts. 
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"  This  tree  reeulted  from  a  tree  planted  in  the  Singapore  Botanic  Garden  in  1885, 
and  was  one  of  a  dozen  transplanted  in  Penang  earlv  m  1886.  It  was  selected  for  the 
series  of  tapping  experiments  on  account  of  being  tne  laigest  in  the  group. 

'"It  is  not  pretended  that  the  resultB  of  tappii^  the  tree  is  of  great  value  as  a  guide 
to  the  results  to  be  obtained  from  a  large  number,  for  we  now  know,'  says  Superinten- 
dent Curtis,  'that  there  is  a  great  dissimilarity  in  liie  yield  of  trees  of  equal  size  growing 
side  by  side  under  exactly  similar  conditions.  The  interest  in  this  particu&r  tree, 
then,  is  that  it  has  been  tapped  six  times,  •  *  *  that  it  shows  no  sign  of  deteriora- 
tion, that  the  incisions  imae  are  all  healed  up,  and  that  the  total  yield  of  dry  rubber 
during  the  period  is  stated.' "  (India  Rubber  World,  Vol.  XXVIl,  No.  4,  January, 
1903,  p.  II.) 


"  In  the  annual  report  for  1901  on  the  government  gardens  and  plantations  of  Perak, 
Taiping,  Superintendent  Robert  Derry  records  his  experiments  in  tapping  Para  rubber 
trees.  The  method  adopted  involves  a  vertical  incision  in  the  baric,  extending  from 
the  base  some  4  feet  up  the  trunk,  with  5  oblique  branch  incisions  on  each  sjde.  Mr. 
Derry  tapped  two  trees,  making  three  sets  of  incisions  in  each,  each  set  extending  over 
something  leas  tiian  one-third  of  the  circumference  of  the  tree,  and  compared  the  result 
with  that  from  a  tree  cut  with  only  one  set  of  incisions.  He  is  of  the  opinion  that  very 
little  more  rubber  is  obtained  from  the  extensive  tappii^.  The  yield  of  rubber  from 
the  first  two  trees,  of  the  same  age  and  size,  was  28i  and  26^  ounces,  respectively, 
while  from  a  single  set  of  incisions  in  a  tree  sli^tly  older  and  larger,  32|  ounces  of 
rubber  were  obtamed.  The  tapping  was  done  in  September  l^t,  flie  same  incisions 
being  reopened  day  after  day,  in  the  case  of  the  first  two  trees  eleven  times,  and  in  the 
case  of  the  third  tree  eight  times.  Two  of  the  trees,  10  years  old,  were  17  and  18  inches 
in  diameter,  respertively,  3  feet  from  the  ground,  and  the  third,  14  years  old,  was  20 
inches. 

' '  Thirty-two  Para  rubber  trees  in  the  Taiping  garden,  about  12  years  old  yielded  125 
pounds  of  dry  rubber,  or  an  average  of  3.9  pounds  each.  It  appears  that  the  best 
season  for  tapping  is  between  June  and  November,  The  latex  seems  to  exude  most 
freely  in  wet  weather,  theoccurrenceof  which  varies  indifferent  years."  (India  Rub- 
ber World,  Vol.  XXVII,  No.  1,  October,  1902,  p.  16.) 


[By  W.  H.  Johneon,    A  Book  Review.] 

The  book  opens  with  a  general  introduction  on  the  subject  of  rubber.  Referring  to 
Para,  the  author  states: 

"It  is  estimated  that  there  are  about  12,000  acres  planted  with  this  tree  in  Ceylon, 
while  in  the  Malay  Peninsula  there  is  a  still  lai^er  area  under  Para-rubber  cultivation. 
The  small  amount  of  cultural  skill  required  to  successfuU^  plant  and  cultivate  Para 
rubber,  coupled  with  the  high  prices  paid  for  the  rubber  which  the  cultivated  tree  pro- 
duces, in  comparison  wiUi  that  paid  tor  other  grades  of  rubber,  has  no  doubt  largely 
influenced  planters  in  selecting  the  Para  tree  in  preference  to  other  rubber-producing 
plants. 

"The  province  of  Para,  from  which  the  product  of  this  tree  derives  its  name,  is  situ- 
ated south  latitude  1°.  It  is  reputed  to  enjoy  a  remarkably  uniform  I'limate,  with  a 
mean  temperature  of  81°  F.,  but  a  very  moist  atmosphere,  and  an  annual  rainfall 
varWng  from  60  to  90  inches. 

"The  tree  has  adapted  itself  to  various  climatic  influences,  and  in  the  Gold  Coast, 
West  Africa,  this  tree,  grown  in  experimentid  plots  in  the  llolanic  Garden,  Aburi, 
which  is  situated  1,600  feet  above  sea  level,  and  where  the  average  mean  temperature 
is  about  81.6°  P.  and  theannual  rainfall  47  inchee,  promises  Iwtterthan  any  oflierrub- 
ber-priNlucing  plant,  indigenous  or  exotic.  It  is  likemise  favorably  reported  upon  in 
India,  Jamaica,  Dominica,  8t,  Vincent,  Grenada,  Trinidad,  Zanzibar,  Uganda,  and 
Mozambique. 

"An  experiment  in  packing  was  carried  out  by  the  Gold  Coast  Botanic  Gardens  last 
year,  with  a  view  to  ascertain  the  better  method  for  packing  seeds  sent  from  the  Orient 
to  West  Africa,  viz,  packed  with  moist  soil  in  Wardian  cases,  or  with  charcotd  and  saw- 
dust inordinitty  cases.  Twenty  thousand  seeds,  packed  by  the  first-mentioned  method 
at  the  Royal  Botanic  Gardens,  Ceylon,  arrived  at  the  Tarkwa  Botanic  Station,  Gold 
Coast,  in  November,  1903,  and  from  these  3,400  plants  have  been  raised;  while  from 
^,000  seeds  packed  with  charcoal  and  sawdust  in  ordinary  cases,  sent  at  the  same 
time,  3,650  plants  have  been  raised. 

"Sowing  the  seed  in  liamboo  pots  ia  perhaps  moat  satisfactory,  for  by  this  method 
the  roots  of  the  plants  are  not  as  much  disturbed  when  they  are  traJiaferred  to  the  plan- 
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tationasin  the  case  where  they  Eire  lifted  from  the  nursery  beds;  while  if  aeedeare  sown 
out  direct  in  the  plantation  and  a  spell  of  dry  weather  follows,  a  large  number  will  fiiil 
to  germinate.  When  lai^e  numbers  of  plants  are  to  be  raised,  it  is  advisable  to  select 
a  well-sheltered  spot,  poesesBingarich,  Fight,  friable  soil,  and  near  the  site  for  the  plan- 
tation. On  this,  temporary  nuraery  shelter  should  be  constructed  by  fisii^  stout 
upright  postB  about  8  feet  high,  m  lines  10  feet  apart  each  way,  and  tihen  on  tliese  cross 
bars— the  whole  sufficiently  strong  to  support  a  thin  layer  of  palm  leaves,  split  bamboo, 
or  some  other  similar  material.     Under  this  the  bamboo  pots  should  be  placed. 

"Bamboo  pots  are  manufactured  by  sawing  up  bamboo  into  sections  about  1  foot 
loi^.  The  bottom  of  tlie  pot  is  formed  by  sawing  one  end  of  it  off  about  an  inch  below 
an  mternode  or  division  of  the  pole,  a  hole  being  made  in  the  division  to  allow  the  water 
to  drain  away.  A  few  rough  stones  should  be  placed  over  the  hole  to  prevent  line  soil 
filtering  through,  and  the  pot  filled  within  2  inches  of  the  top  with  light,  friable  soil. 
Provided  the  vitality  of  the  seed  is  good,  one  seal  is  suiBcieTit  to  sow  m  each  pot^  and 
this  should  be  placed  on  the  soil  in  the  pots  prepared  in  the  manner  above  described, 
and  then  covered  with  about  an  inch  of  soil.  After  the  seeds  germinate  and  the  pots 
become  filled  with  roots,  more  frequent  waterings  will  be  necessary.  If  the  plants 
suffer  from  lack  of  water  at  this  period,  they  are  liable  to  receive  a  severe  shock  to  their 

E roper  development."     (India  Rubber  Journal   (London),   Vol.   XXVIII,   No.   12, 
ovember,  1904,  p.  518.) 


"  For  some  years  the  impreesion  in  Ceylon  was  that  Paia  rubber  would  only  grow  in 
low-lying  lands  up  to  an  elevation  of  500  feet,  and  requiring  more  or  less  swampy  flats. 
The  results  obtained  have  dissolved  these  theories,  and  now  prove  that  Para  rubber 
will  yield  in  paying  quantities  on  different  soils,  on  hillsides  up  to  2,700  feet  elevation. 
It  is  still  an  open  question  whether  it  will  pay  at  a  higher  elevation  than  2,700  feet.  It 
seemstogrow  well  on  moist  soils,  evenonagravelly  quartz,  but  of  course  it  is  a  differ- 
ent thing  whether  it  yields  a  paying  quantity  of  latex. 

"The  only  soil  I  found  it  would  not  yield  any  thing  on  is  a  blue  sandy  soil,  with  more 
or  less  sandstones  below  the  surface.  In  one  instance  I  found  a  fine  lai^  12-year-old 
tree  growing  on  a  pure  blue  sand,  and  on  digging  a  hole  beside  it,  1  found  4  feet  of  sand, 
and  then  a  damp,  clayey  tmdersoi),  which  accounts  for  the  tree  growing  through  a 
structure  of  sand,  and  yet  looking  healthy  and  laige  and  yielding  w5l.  It  is  true  that 
it  grows  faster  at  an  elevation  of  500  feet,  but  I  much  prefer  an  elevation  of  1,000  feet 
to  1,500  feet,  as  on  tapping  the  latex,  especially  in  tihe  hot  weather,  it  does  not  atop  flow- 
ing as  soon  at  the  b^ner  elevation;  and  as  to  yield,  tree  for  tree,  at  the  second  ejevation, 
of  similar  ages,  there  is  nothing  to  choose. 

"Para  should  only  be  planted  on  fairly  good  soil..  It  will  not  do  very  well  in  very 
stiff  soil.  The  temperature  best  suited  for  the  cultivation  lies  between  74°  and  94°  P., 
and  the  rainfall  over  80  inches  to  150  inches. 

"Now  we  come  to  a  much-disputed  point— how  far  apart  to  plant.  Some  recom- 
mend close  planting,  others  distant.  My  experience  leads  me  to  recommend  about  15 
feet  by  15  feet  apart,  giving  about  200  trees  to  the  acre.  I  have  seen  rubber  planted 
30  feet  by  30  feet,  and  40  feet  by  40  feet,  but  from  results  obtained  in  tapping,  there  is 
nothing  like  the  extra  quantity  of  rubber  from  trees  planted  far  apart  to  m^e  up  for 
the  poorer  growth  of  close  planting.  Trees  planted  at  30  feet  by  30  feet  grow  much 
faster,  but  30  feet  by  30  feet  would  only  give  about  4  pounds  per  tree  in  their  ninth 
year  to  equal  the  1  pound  per  tree  planted  15  feet  by  15  feet. .  liiis  they  certainly  do 
not,  but  nave  given  IJ  pounds  against  the  1  pound  of  close  plantii^. 

"Therefore,  I  Certainly  do  not  recommend  distant  plantii^,  unless  you  wish  to  grow 
some  other  product  as  well,  such  as  cocoa,  and  then  a  good  distance  to  plant  wouH  be 
30  feet  by  15  feet,  or  even  30  feet  by  30  feet,  with  no  other  shade  planted. 

"Itwillnr-^    ^      ■  -'      ■^' '         -       -'■•-'■   -     ..     . 


"  It  la  scarcely  possible  to  tell  good  seed  from  outward  appearance,  as  there  is  nothing 
to  judge  the  soundness  unless  it  is  absolutely  light,  which  can  be  felt  by  weight. 
Even  if  soaked  in  water,  one  can  not  tell  a  good  from  a  bad  seed.  The  only  way  to 
strike  an  average  is  to  take  a  few  seeds  out  of  each  bag  on  arrival  and  break  them  open 
and  then  take  the  average.  Seed  can  not  be  sent  on  long  journeys  unless  carefully 
packed,  as  they  lose  their  vitality  very  soon.  They  can  be  sent  on  short  joumojs  up 
to  five  days  simply  put  in  a  bag.  1  have  found  packing  thera  in  damp  powdered  char- 
coal a  very  good  way,  and  put  up  in  this  manner  they  keep  up  to  one  month,  76  per 
cent  of  them  turning  out  sound  and  mostly  germinating. 
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"  From  experimeatB  made  in  packing  in  damp  charcoal,  and  openii^  the  boxcp  at 
periods o(  one,  two,  three,  or  four  weeks,  the  resiilta  are  very  eatisfactory,  After  four 
weeks  the  seed  begins  to  grow  too  much  to  stand  any  longer  '  impriaonraent'  and  gets 
so  crooked  and  entangled  one  into  the  other  that  they  form  on  the  top  part  of  tte  box 
inside  a  perfect  mass  of  roots,  etc.  Seed  should  be  washed  in  a  aohition  of  sulphite  of 
copper  and  water  just  before  packing.  In  ten  days  seeds  are  above  ground,  and  in 
twenty  days  they  are  nearly  10  inches  in  height.  About  5,(XK)  seeds  is  nearly  50 
pounds.  Usually  the  seed  is  dispatched  tor  local  sale  in  ba^  of  5,000,  which  just 
wMgh  50  pounds — one  coolie  load.  A  fresh  seed  has  a  very  ouy  feeling  outside,  and 
when  the  seed  has  fallen  off  the  tree  for  a  few  days  this  oily,  smooth  feeling  disappears 
and  the  outer  covering  gets  a  dark-brown  color  and  is  rough  to  the  touch.  The  seeds 
hang  in  clusters  of  three  in  one;  each  is  divided  from  the  other  by  a  hard  shell  about 
one-sixteenth  of  an  inch  thick. 

,  "About  February  the  blossom  appears  and  has  a  very  sweet  smell,  remmdiM  one 
of  '  Lankas  spicy  breezes,'  and  the  triizz  of  the  bees  can  be  distinctly  heard  all  day 
long  as  one  walks  underneath.  About  tiie  28th  of  July  the  first  seeds  begin  to  ripen. 
The  outer  shells  are  perfectly  green  when  unripe  and  become  quite  brown  when  ripe. 
If  it  happens  to  be  wet  at  the  time  the  seed  is  ripe,  not  a  sii^le  one  will  falJ  down  until 
the  sun  alppears,  and  then  shortly  after  a  few  hours'  sunshine  you  can  hear  crash, 
crash,  crash,  all  over  the  place,  especially  if  there  is  any  iron  roofing  close  at  hand. 
""  ...•-.      -  . !   .  ^[jgjj  t]jey  hurst  open  the  shell  and  fall  down — on  a  fine 

1,  they  will  fall  all  the  night  through. 


"A  good  piece  of  land  should  be  selected  for  the  nursery,  fairly  flat  and  with  water 
at  hand.  First,  the  jungle  growth  should  be  cut  down,  and,  when  thoroughly  dry, 
set  fire  to,  to  get  a  good,  even  fire.  This  will  kill  all  the  insects,  etc.,  and  at  the  same 
time  benefit  the  soil, 

"Secondly,  the  whole  plot  should  be  well  turned  over  to  a  depth  of  about  15  inches, 
and  all  stumps,  roofs,  and  stones  ta,ken  out  and  other  lumps  broken  up  and  made  fairly 
smooth.  The  plot  Should  then  be  divided  into  beds,  say  about  20  feet  by  4  feet,  with 
a  drain  in  between.  This  drain  should  be  about  1  toot  deep  and  wide.  After  this 
the  beds  should  he  smoothed  off  and  made  ready  for  the  seed.  Coolies,  armed  with 
small  stakes  about  as  thick  as  the  thumb  and  slightly  pointed,  press  this  tool  into  the 
soil  about  fi  inches  apart  and  just  deep  enough  to  put  the  seed  in,  and  then  cover  it 
with  soil  for  about  one-half  inch.  The  best  way  of  laying  the  seed  is  on  its  side,  aa 
it  is  not  easy  to  see  the  germ  and  it  should  be  mid  thus  and  the  root  will  work  down 
into  the  soil  and  leave  the  shoot  t«  grow  upward, 

"If  plenty  of  good  nursery  land  is  available,  the  farther  apart  the  seed  is  planted 
the  better  the  growth  of  the  plant  up  to  1  foot  by  1  toot.  Seed  planted  6  inches  by  6 
inches  should  grow  to  an  average  height  of  6  feet  in  ten  months.  I  have  known  trees 
planted  in  a  prepared  hole  with  manure  to  grow  10  feet  in  twelve  months.  The 
nursery  should  be  well  protected,  as  the  young  plants  are  attacked  by  all  kinds  of 
insects' and  animals,  especially  rats,  which  burrow  benealJk  the  roots  and  bite  off  the 
shoots  under  the  surface;  but,  on  the  whole,  the  damage  done  is  very  small.  Nur- 
series should  be  moat  carefully  protected  from  the  sun  by  putting  on  a  good  cover 
about  2  feet  above  bed,  aa  the  germination  of  the  seed  will  depend  on  the  care  taken 
of  them  during  the  first  ten  days.  They  should  be  well  watered  twice  daily.  At  the 
end  of  a  month  the  cover  of  the  nuraeries  should  be  gradually  taken  o3.  By  the  end 
of  two  months  no  shade  is  required  and  the  plants  will  grow  all  the  better  in  the  open 
sunshine.  Rubber  plants  after  two  months  m  the  nurseries  do  not  require  any  shade, 
and  I  have  seen  whole  nurseries  badly  affected  by  allowing  the  cover  to  remain  on. 

"If  plants  are  put  out,  first  the  prepared  hole  should  be  slightly  trampled  upon, 
and  then  a  stake  about  as  thick  as  the  thumb  and  3  feet  long  forced  into  the  center  of 
the  prepared  hole  and  staked  round;  the  plant  put  in  carefully  to  the  aame  depth  as 
it  was  in  nursery  and  the  soil  pressed  f^inst  the  tap  root  by  pushing  the  stick  into  the 
hole  somewhat  at  an  angle  and  pressing  toward  the  plant  and  trampled  round  with 
the  naked  foet.  Great  care  should  be  taken  that  the  tap  root  is  put  in  atraight,  and 
not  curled  up,  as  probably  the  yield  of  the  tree  will  depend  mostly  on  the  depth  of 
the  tap  root. 

"If  the  estate  is  kept  free  from  all  weeds,  etc.,  few  pesta  will  trouble  the  young 
plants.  Wild  animals,  such  as  the  pig  and  porcupine,  and  even  the  hare,  will  attack 
the  plants,  but  to  no  great  exent  if  well  looked  after.  Plants  require  care  until  they 
are  about  6  feet  in  height,  and  then  they  grow  on  without  much  trouble.  Near  the 
edge  of  the  jungle,  a  good  plan  is  to  tar  the  lower  2  feet  of  all  plants,  aa  porcupines, 
etc,  will  not  touch  them  if  this  is  done  now  and  again."  (India  Rubber  Journal 
(London),  Vol.  XXVII,  Ko.  10.  May,  1904,  p,  471.) 
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"The  plantation  Culloden,  Ceylon,  is  priiuatily  for  tea,  the  rubber  having  been 
planted  later  through  the  tea  and  also  in  some  of  the  valleys.  The  land  is  very  rocky, 
ironstone  abounding,  but  there  must  be  something  in  the  soil  that  suits  the  Hevea, 
for  it  flourished  wonderfully.  Tne  only  place  where  it  did  not  appear  to  do  well  waa 
in  very  low  ground,  where  there  waa  no  drains^.  The  swampy  portions  of  the  land 
have,  therefore,  been  thoroughly  drained;  indeed,  where  some  of  the  7  and  8  year  old 
rubber  now  is  there  had  once  been  a  bog  where  cattle  were  wont  to  get  mired.  The 
rubber  on  this  soil,  which  was  very  rich,  had  some  3  feet  of  drainaee. 

"*  *  *  The  tapping  of  the  trees  begins  just  as  soon  as  it  is  lignt  in  the  morninp, 
for  through  the  middle  of  the  day  the  latex  does  not  flow  freely  out  starts  up  again 
about  4  in  the  afternoon  and  is  continued  until  dark.  The  trees  are  tapped  when 
they  show  a  girth  of  2  feet,  without  regard  to  their  *ge.  No  ladders  or  supports  are 
used  in  tapping  as  it  was  not  found  profitable  to  tap  higher  than  a  coolie  can  reach 
while  standing  on  the  ground.  The  tool  is  a  very  simple  V-shaped  knife  with  two 
cutting  edges  and  a  sii^le  slantjne  cut  about  S  inches  long  has  been  found  to  be  best, 
a  tin  cup  Beii^  placed  under  the  lower  end  of  the  cut  and  held  in  position  by  forcing 
its  sharp  edge  under  the  bark.  These  cuts,  by  the  way,  are  about  a  foot  apart,  some- 
times closer,  and  all  run  in  the  same  direction,  the  herring-bone  and  V-shaped  cuts 
beii^  no  more  in  evidence.  The  practice  is  also  followed  now  of  cutting  a  very  thin 
shavino;  from  one  side  o£  the  cut  every  other  day,  11  times;  in  other  words,  reopenine 
instead  of  tapping.  Before  placii^  tne  tin  cup  under  the  cut  it  is  rinsed  out  in  cola 
water  to  keep  the  latex  from  adhering  to  the  tm  and  also  to  keep  it  from  too  quick  a 
^lation. 
Tiile  I  was  there  a  very  interesting  experiment  in  scrapiiK  the  outer  bark  from 
tne  trees  had  just  been  finished.  The  results,  as  far  as  could  oe  determined,  were 
such  a  stimulation  to  the  lactiferous  ducta  that  the  flow  waa  increased  nearly  50  per 
cent.  The  oldest  trees  on  this  plantation,  by  the  way,  are  18  years,  and  have  pro- 
duced 3  pounds  a  year;  by  scraping  thu  outer  bark  off  they  expect  to  get  6  pounds  a 
year  from  each  of  these.  There  are  only  a  few  of  these  older  trees,  however,  most  of 
them  being  7  or  8  years  of  age. 

"All  through  the  rubber  orchards  on  this  estate  were  hundreds  of  young  Para  trees 
that  were  self-sown;  indeed,  in  many  places  they  had  come  up  so  quickly  as  to  be  a 

"*  *  *  After  many  experiments,  the  manager  at  Culloden  has  satisfied  himself 
that  only  the  very  early  morning  or  late  afternoon  are  the  proper  times  to  tap,  as  in 
the  middle  of  the  day  the  flow  of  latex  is  almost  nothing.  The  trees  are  therefore  tapped 
from  4  until  7  a.  m.,  and  after  3.30  p.  m.,  and  as  long  as  it  is  light."  (Report  of  a  visit 
to  the  india-rubber  plantations  of  Ceylon  by  the  editor  of  The  India  Rubber  World, 
Vol.  XXX,  No.  4,  July,  1904,  p.  335.) 


"The  Hevea  certainly  dislikes  wind  and  flourishes  best  in  sheltered  positions.  It 
igheat,  rockiest  positions,  and  to  be  quite  at  homo  among  rocks 
p.     ,      .  ...  ■        ™  e  plai  ■  ■     ■  ' 


coagulati 
"WhU. 


and  bowlders  in  the  ola  beds  of  mountain  torrents.  The  plants  are  raised  from  seed 
which  freely  germinated  sown  in  beds  in  the  nurseries  raised  about  3  feet,  and  about 
4  to  6  feet  wide.  The  plants  are  generally  put  out  in  holes,  di^  in  lines  amongst  the 
tea  or  in  special  rubber  plantations,  and  when  about  a  year  old  are  known  as  'stumps,' 


"The  age  at  which  tapping  should  be  commenced  is  now  generally  considered  to 
be  7  years.  Eubber-producing  latex  is  yielded  some  time  brfore  this,  hut  the  strain 
on  the  young  tree,  coupled  with  the  fact  that  the  maturer  trees'  latex  is  far  richer  in 
rubber,  make  the  older  age  preferable.  The  bark  of  the  tree  is  rough  and  thick,  and 
before  tapping  is  commenced  the  outer  bark  must  be  shaved  off..  There  are  several 
reasons  for  this. 

"With  the  rough  bark  on,  it  is  more  difficult  to  make  a  proper  incision  for  tapping 
and  harder  to  fix  the  cups.  If  tapping  were  carried  out  on  unshaven  trees,  much 
latex  would  be  lost  on  the  dirty  bark,  or  only  result  in  'dirty  scrap.'  But  the  main 
reason  for  shaving  is  that  it  increases  the  flow  of  latex.  The  exact  use  of  the  latex  to 
the  tree  is  not  yet  known,  but  the  result  of  ahaving  indicates  that  one  of  its  uses  is  to 
heal  up  wounds  and  renew  bark.  For  some  reason  or  other,  the  shaving  greatly  in- 
creases the  quantity  of  latex  in  the  tissues  immediately  below  the  shaved  portion,  and 
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this  result  is  found  even  if  only  a  small  portion  of  the  trunk  is  shaved.  Shaving  seems 
to  have  an  irritating  influence  on  the  latex,  drawing  a  geat  quantity  of  it  into  tne  lati- 
citerous  cells  immediately  above  the  shaved  portion.  The  tree  to  be  tapped  is  shaved 
over  the  tapping  surface  about  two  weeks  before  tapping  is  to  commence.  On  some 
estates  the  whole  trunk,  from  base  to  some  6  feet  up,  is  shaved;  other  plajiters  hold 
that  it  is  better  to  shave  just  those  parts  where  the  incisions  are  to  be  made;  but  this, 
of  course,  depends  to  some  extent  upon  the  system  of  tapping  to  be  adopted,  and  is 
a  subject  for  much  experiment. 


"V-shaped  cuts  are  in  favor,  as  D  in  figure  1.  The  cuts  are  about  8  to  10  inches  in 
length,  and  this  method  is  higlily  recommended  by  Monsignor  Collet.  The  herring- 
bone system  seems  not  to  be  m  favor  in  Ceylon,  a  series  of  small  V  cuts  being  given 


(as  C  in  fig.  1),  but  this  plan  of  tapping  is  not  continual.  On  two  estates,  leading 
rubber  estates,  the  method  adopted  is  what,  for  want  of  a  better  name,  I  will  term 
the  'zigzag'  system  (E  in  fig.  1),  It  consists  of  a  cut  6  inches  loi^,  at  angle  of  45°  with 
the  perpendicular,  then  a  vertical  cut  of  2  inches,  and  then  another  of  fi  inches  cut 
parallel  to  the  first.  A  series  of  these  cuts  is  made  down  the  tree,  the  initial  point  of 
each  cut  being  on  a  level  with  the  final  point  of  the  cut  above.  For  the  second  day's 
work  a  fresh  cut  is  not  made,  but  the  lower  side  of  each  6-inch  cut  is  simply  pared 
with  a  gouge.  By  those  who  use  this  method  it  is  neatly  recommended,  and  the 
results  obtained  certainly  seem  good.  This  paring  of  me  lower  side  of  the  cut,  instead 
of  a  new  incision,  might  well  be  extended  to  other  methods  of  tapping  also,  and 
seems  to  be  economical  in  taxing  the  bark-renewing  resources  of  the  tree,  while  the 
flow  of  latex  from  the  pared  portion  is  first  rate.  On  the  aocompanjdr^  diagram 
(which  is  not  exactly  drawn  to  scale)  the  various  methods  of  tappiM  ™erred  tfl> 
are  represented,  and  also  a  method  h^hly  recommended  by  Monsignor  Collet.  This 
isaseriesof  cuts  in  four,  each  about  4  inches  long;  the  first  cut  one  day,  the  next  a 
little  distance  bel<)w,  followed  by  more  series  until  the  base  of  the  tappii^  area  in 
reached;   then  another  series  of  forms  is  begun  parallel  to  the  first  one,  and  so  on. 


'  'At  the  second  German  Colonial  Congress  (Berlin,  October  4-8)  a  considerable  part 
of  the  programme  was  devoted  to  the  consideration  of  topics  connected  with  caoutchouc 
and  the  world's  supply  of  this  important  commodity.    *    *    * 

"  Thequeetionof  the  eventual  overproduction  of  rubber  was  next  touched  on  by  the 
speaker  as  a  matter  of  practical  interest  in  connection  with  engaging  in  its  culture.    He 

3 noted  ^ures  to  show  that  at  present  some  60,000  hectares  (148,260  acres)  were 
evoted  to  rubber  plantations,  of  which  16.000  are  in  Ceylon,  15,000  in  the  Malay  states, 
and  4,000  in  Mexico.  Should  the  yield  be  only  1,000  marks  per  hectare  (at  present  a 
net  profit  of  twice  this  sura  is  calcmated  on  plantations  of  Hevea),  within  a  few  years  a 
harvest  would  be  valued  at  60^000,000  marks  ($14,280,000);  or,  if  we  figure  the  annual 
yield  per  hectare  at  an  average  of  200  to  250  kilograms  of  rubber,  the  60,000  hectares 
would  yield  12.000  to  15,000  tons  of  caoutchouc,  equal  to  about  20  per  cent  of  tlie 
world's  total  present  production.  It  must  be  considered,  however,  that  the  produc- 
tion of  wild  rubber  wdl  decrease  rather  than  increase,  especially  if  prices  should  de- 
cline. At  the  same  time  a  fall  in  prices  would  lead  to  increase  in  consumption. 
Therefore  the  overproduction  of  caoutchouc  is  not  to  be  feared  for  a  long  time  to  come. 

' '  The  speaker  urged  participation  in  rubber-planting  undertaiings.  Hesitation,  be 
said,  meant  a  serious  loss  to  the  national  capital  in  the  colonies,  andevery  ton  of  rubber 
obtained  in  their  own  colonies  was  a  matenal  gain  to  the  Empire  in  enliancii^  its  inde- 
pendence of  other  countries.  He  solicited  earnest  support  for  the  Kolonial-Wirlschaft- 
lichen  Komitees,  which  has  endeavored  to  further  rubber  culture  in  colonial  Germany, 
and  is  now  preparing  to  send  a  caoutchouc  and  gutta-percha  expedition  to  New 
Guinea.  Be  touched  upon  the  importance  of  granting  valid  titles  to  colonial  lands 
for  planting  purposes  as  a  further  mcentive  to  capitalisfa  to  interest  themselves  in 
rubber  culture.  He  regretted  that  this  culture  had  not  started  in  the  German  colonies 
twenty  years  £^o,  in  which  event  rubber  prices  might  not  be  so  high  to-day,  and  cer- 
tain recent  failures  of  rubber  factories  might  have  been  averted. 

"In  the  ensuing  discussion,  further  proofs  were  offered  of  the  profits  to  be  expected 
from  rubber  planting.  Attacks  were  made,  however,  on  the  newly  organized  Samoa- 
Kautschuk  Compagnie,  which  was  accused  of  giving  rise  to  too  high  expectations  of 
profits.    In  the  absence  of  a  representative  of  the  company,  Doctor  Waibuig  arose  in 
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ite  defense.  He  said  it  was  eurpriaii^  with  what  eneigy  and  intelligence  this  company 
had  begun  opeTations  in  securing  400,000  young  plants  of  Hevea  bramliensis  ia  Watdian 
cases  and  700.000  seeds  in  various  packings,  for  shipment  trom  Ceylon  and  Malacca  to 
the  new  plantation."     (From  India  Rubber  World,  Dec.  1,  1905.) 

"  *  *  *  The  qualities  vary,  even  from  the  same  estate,  according  to  the  age  of  the 
trees,  while  yet  so  young.  We  judge  that  the  rubber  has  not  attained  its  full  strength 
till  the  tree  i9at  leaatS  or  9  years  old;  younger  than  that,  though  good  gum,  it  has  not 
the  strei^h  of  hard  cure  Madeira  fine  Para,  and  is  uneven  in  strength.  There  is  no 
difference  noticeable  in  the  rubber  tree  from  8-yeat-old  trees  from  different  planta- 
tions. We  have  need  about  4  to  5  tons  in  testing  it  from  about  20  plantations.  As  yet 
it  is  not  safe  to  use  for  the  finest  work,  such  as  mdia-rubber  thread  and  the  best  bid- 
ders, but  where  a  'weak  Para'  will  do.  it  is  all  right."  (From  India  Rubber  World, 
Dec.  1.  1905.     By  P.  J.  Burgess,  public  rubber  expert,  F.  M.  S.) 


a  practical  planter  and  is 
here  an  admitte'd  authority  on  rubber  culture. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

O.  F.  WiM,iAMH,  Amerinm  Coraul-General. 
The  Hon.  Dean  Worcester, 

Seire/ari/  n/  the  Tnlerinr,  Manila,  P.  I. 

Singapore,  December  19,  190i. 
e  of  the  leading  planters  i: 

dry  pounded  charcoal,  delivered  ia  Singapore 
The  season  is  between  August  and  November. 

As  there  is  a  considerable  demand,  it  would  be  as  well  to  book  orders  as 
possible,  and  I  am  prepared  to  do  this  for  the  next  five  years. 
I  am,  dear  sir,  yours,  faithfully, 

W.  Do( 


Sir:  I  have  the  honor  to  acknowledge  the  receiut  of  your  order  for  5,000  Para  seed. 
As  the  Para  trees  appear  to  be  fruiting  earlier  tnan  usual,  I  hope  to  be  ahie  to  dis- 
patch the  lot  in  May  or  June.     »    *    * 

I  liave  the  honor  to  be,  sir,  your  obedient  servant, 

W.    DirNMAN. 
Capt.  (rKOnCK  P.  AhERNi 

f'hiej.  iiiirenu  of  Forestry,  Manila. 

SmCAPORB,    Juli/  G,  1905. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  23d  ultimo  in 
re^rd  to  Para-rubber  seed. 

I  have  to  report  that  the  Para  trees  all  over  the  Peninsula  are  tincommotily  short  of 
crop  this  year,  and,  in  addition  to  this,  the  crop  will  be  later  than  usual. 

You  may  rest  assured  that  your  order  will  bo  sent  forward  as  Bri.m  as  ever  tho  seedfl 
ripen  and  are  procurable. 

I  have  the  honcff  to  be,  sir,  your  obedient  servant, 

DUNMAN    &   PiCKERINtt. 

Capt.  George  P.  Ahbbn, 

Chi^,  Bureau  of  Foreitry,  Manila. 

Singapore,  September  29,  1905. 
Dear  Sir;  I  have  to  advise  you  that  I  am  shipping  per  steamship  hla  de  I/uzon, 
leaving  this  15th  of  October,  5,01X1  Para  seed,  which  is  carefully  selected  and  packed, 
either  m  charcoal  or  sawdust.    Please  see  that  they  are  planted  out  into  nursery  at 
once  or  they  will  not  germinate. 
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I  find  that  simOar  seed  sent  to  Java  reeulted  in  about  60  per  cent  germinating. 
Sliould  you  want  further  seed  this  season,  you  will  have  lo  iet  nio  know  promptly. 
I  ani,  dear  sir,  yours,  faithfully, 

W,  DunHjin. 
The  Heason  has  been  abnormally  late  this  year. 
Capt.  George  P.  Ahbrn, 

Forestry  Bureau,  Manila. 

Singapore,  October  14, 1905. 

Sir;  I  have  the  honor  to  advise  the  shipment  to-day,  per  hearer,  of  two  cases  of 
Para-rubber  seed,  and  have  drawn  on  your  Giovemment  for  cost  at  Ex.  106 — F31.80, 
The  documents  are  in  the  hands  of  the  Chartered  Bank. 

Please  see  that  delivery  is  promptly  taken  of  the  seed,  and  that  same  is  planted 
without  delay,  as  they  go  off  very  quickly.     About  60  per  cent  should  germinate. 

Lai^  quantities  of  seeds  have  been  exported  this  month  at  very  high  prices  (about 
|12).    The  season  was  very  late,  which  accounts  for  the  delay. 

Trusting  you  will  get  satisfactory  results  and  that  you  will  bo  sending  me  large 
orders, 

I  am,  sir,  yourn,  faithfully,  W,  Dunman. 


Department  of  the  Intbhioh,  Bureau  op  Fouestry, 

Manila,  P.  I.,  Febrmry  19,  1906. 
Mr.  A.  Dbtermann, 

Baer  Senior  &  Co.'a  Successors,  Manila,  P.  I. 

Sir;  I  have  the  honor  to  acknowledge  receipt  of  your  letter  of  the  14tli  instan!, 
requesting  information  concerning  privileges  to  extract  rubber  and  gutta-percha, 
timber,  and  other  forest  products  from  public  llnds  in  the  Philippine  Islands  as 
follows; 

Attention  is  invited  to  the  following  sections  of  the  forest  act; 

"  Sec.  13.  The  chief  of  the  bureau  of  forestry,  with  the  approval  of  the  secretary  of 
the  interior,  may,  as  herein  provided,  issue  licenses  for  the  cutting,  collection,  and 
removal  of  timber,  firewood,  gums,  resins,  and  other  forest  products  from  the  public 
forests  and  forest  reserves.  Every  license  so  issued  shall  specify  in  detail  the  rights  to 
which  it  entitles  the  holder  and  shall  provide,  whenever  practicable,  for  exclusive  ter- 
ritory in  similar  products  to  each  licensee.  All  licenses  for  timber  shall  provide  for 
the  selection  of  said  timber  before  cutting;  Provided,  That  when  absolutely  necessary 
the  selection  of  timber  or  the  granting  otesclusive  territory  maj;,  in  the  discretion  of 
the  chief  of  the  bureau  of  forestry,  be  omitted  in  any  license  terminating  not  later  th^i 
June  thirtiethj  nineteen  hundred  and  eight,  after  which  date  the  selection  of  timber 
and  the  granting  of  exclusive  territory,  whenever  practicable,  shall  be  required. 

"  Sec.  14.  No  license  granted  under  the  provisions  of  this  act  shall  continue  in  force 
for  more  than  twenty  years.  The  chief  of  the  bureau  of  forestry,  with  the  approval  of 
the  secretajy  of  the  interior,  may,  in  granting  any  exclusive  license^  prescribe  such 
terms,  conditions,  and  limitations,  not  inconsistent  with  the  provisions  of  this  act, 
including  a  minimum  amount  of  timber  to  be  cut  within  a  specified  period  or  periods  of 
time,  as  may  be  deemed  by  thechief  of  thebureauofforestey  and  seraetary  of  the  inte- 
rior to  be  in  thepublic  interest  and  may  provide  in  such  licenses  for  forfeiture  thereof  in 
case  of  violation  of  such  terms,  conditions,  or  limitations. 

"Sec.  2G.  Whenever  an  exclusive  license  of  any  class  shall  have  been  issued  to  any 
person,  company,  corporation,  or  other  association  for  the  cuttingcrremoving  from  the 
public  forest  or  forest  reserves,  of  timber,  firewood,  or  other  forest  products,  stone,  or 
earth,  it  shall  be  unlawful  for  any  other  person,  comMny,  corporation,  or  association, 
while  such  license  is  in  force,  to  enter  or  operate  within  the  territory  covered  by  such 
exclusive  license  contrary  to  the  terms  thereof:  Provided,  That  the  residents  within  or 
adjacent  to  said  territory  may  be  permitted  to  cut  or  remove  timber,  firewood,  other 
forest  products,  stone,  or  earth  for  domestic  purposes. 

"  If,  contrary  to  the  provisions  of  this  section,  any  person,  company,  corporation,  or 
other  association  shall  enter  upon,  and  shall  cut  or  remove,  or  attempt  to  cut  or  remove, 
timber,  firewood,  other  forest  products,  stone,  or  earth,  said  property  so  attempted  to  bo 
cut  or  removed  shall  be  seized  as  government  property  by  the  local  forest  official  or 
other  representative  of  the  forestry  bureau,  and  the  person  making  the  seizure  shall 
promptly  notify  the  holder  of  the  exclusive  license  affected  thereby,  and  the  said 
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property  so  seized  shall  be  surrendered  to  him  upon  the  payment  of  the  proper  govern- 
ment charges  thereon.  Should,  however,  acceptance  of  said  property  and  the  pay- 
ment of  the  ch^y^ee  thereon  be  refused,  it  shall  be  disposed  of  in  the  manner  provided 
in  section  thirty-two  of  this  act  for  the  diBposition  of  forest  products,  stone,  or  earth 
upon  which  the  government  chM^eshave  not  been  paid,  and  the  proceeds  turned  over 
to  the  proper  ofhcial  to  whom  the  government  chaises  thereon  should  have  been  paid. ' ' 

No  charge  is  made  for  any  class  of  license  issued  by  this  bureau.  Govemmi,-nt 
chm^es  on  lorestproducts  are  imposed  after  said  products  are  gathered,  aa  prescribed  in 
the  wrest  act.  In  Mindanao  the  chaises  on  timber  per  cubic  meter  range  from  50  cen- 
tavos  up  to  P'2.&0,  depending  upon  the  class  of  timber  taken.  Native  woods  are 
dividea  into  four  groups.  The  chaises  on  firewood  are  as  follows:  Ten  centavos  per 
cubic  meter  for  small  pieces  less  than  60  centimeters  in  length  and  7  centimeters  in 
diameter.  Larger  pieces  of  firewood  are  known  as  "rajas."  They  rai^  in  size  from 
60  centimeters  to  IJ  meters  in  length  and  from  7  to  15  centimeters  in  diameter.  One 
peso  is  chai^d  for  each  1,000  rajas. 

On  all  guniB,  resins,  and  other  forest  products  a  charge  of  10  per  cent  on  the  actual 
market  value  at  the  place  where  gathered  is  charged. 

At  Cotabato,  Mindanao,  where  a  large  |KaT)ortion  of  the  gutta-percha  is  brought  to 
market,  the  price  per  picul  of  1394  pounds  is  fixed  at  P"70,  on  which  the  government 
collects  10  per  cent,  or  T7  per  picul.  At  times  aa  much  aa  P'2,000  per  month  was  col- 
lected on  Eutta-percha  alone  m  this  town.  Very  little  rubber  has  been  brought  to 
market  at  this  point. 

All  but  two  licenses  granted  by  this  bureau  expire  at  the  end  of  each  fiscal  year, 
June  30.  Two  licenses  are  for  twenty  years;  one  is  for  a  tract  in  Mindoro  Island  and 
the  other  in  the  province  of  Occidental  Negrce. 

A  few  months  i^,  when  the  last  leader  ofhostile  Moros  was  killed  in  the  Rio  Grande 
Valley  near  Cotabato,  a  number  of  applications  for  licenses  to  gather  rubber  and 
gutta-percha  were  sent  in  by  Chinamen  who  were  located  in  the  town  of  Cotabato. 
These  applications  were  not  granted  for  the  reason  that  this  ofiice  does  not  wish  the 
present  methods  of  extracting  rubber  and  gutta-percha  to  be  continued.  The  gutta- 
percha trees  are  felled  before  the  latex  is  extracted.  This  destructive  practice  would, 
within  a  few  years,  destroy  all  of  the  large  gutta-percha  trees  of  this  valley.  Recently 
several  of  the  leading  Moro  chiefs  in  Mindanao  have  expressed  a  desire  to  assist  in 
teaching  the  natives  the  proper  methods  of  extractii^  gutta-pereha.  The  forester  in 
chaigeof  the  district  has  oeen  ordered  to  give  these  people  the  necessary  instructions. 

In  accordance  with  the  provisions  of  the  forest  act,  the  undersigned  would  approve 
an  application  for  a  twenty-year  exclusive  privilege  to  gather  all  forest  products  in 
the  Rio  Grande  Valley  south  of  the  town  of  Cotabato,  provided  the  applicant  niakea 
a  satisfactory  showing  that  the  privilege  granted  would  be  used,  and  that  each  o[ 
the  forest  products  asked  for  would  be  gathered  in  quantities  according  to  the  area 
of  the  country  granted. 

The  Eio  Grande  Valley  is  one  of  tlie  most  fertile  regions  in  the  world.  The  soil  b 
very  rich,  easily  drained,  and  easily  cultivated.  The  ioothills  on  each  side  of  the 
valley  afford  a  variety  of  elevation  above  sea  level  suitable  to  the  planting  of  rubber 
and  gutta-percha.  The  rainfall  averi^es  about  2,000  raillimetors  per  year.  The 
conditions  of  soil  and  cliraato  and  elevation  seem  to  warrant  the  planting  of  rubber 
and  gutta-percha  on  a  large  scale. 

The  applicant  for  a  twenty-year  exclusive  privilege  would  be  required  to  state 
that,  in  addition  to  fulfilUi^  the  ordinary  requirements  of  the  forest  act,  regulations 
and  ordets,  he  would  make  an  effort  to  stop  the  felling  of  gutta-percha  trc^  in  his 
district,  and  that  he  would  plant  at  least  250  acres  of  rubber  ana  ^tta-percha  ti 
per  year,  until  he  had  planted  the  fuU  area  of  public  land  that  an  incorporated  ci 


pany  would  be  allowec 
18  fixed  at  2,500 ' 


id  to  purchase  from  the  government.  At  present,  this  limit 
The  provision  of  purchase  of  public  land  haa  not  been  extended 
to  the  Rio  Grande  Valley  at  the  present,  but  will  be  in  the  near  future. 

The  company  will  not  be  required  to  plant  any  special  variety  of  rubber,  but  will 
be  expected  to  plant  at  least  50  acres  in  gutta-percha  each  year.  The  land  so  planted 
would  be  land  that  the  company  has  purchaaed  or  desires  to  purchase  from  the 
Philippine  government. 

Every  assistance  will  be  afforded  applicants  in  looking  over  the  region  desired.  A 
tnuned  forester  will  be  placed  at  the  disposal  of  the  applicant  for  this  purpose,  and 
all  data  in  thisofhce  concerning  the  region  and  its  resources  will  also  be  made  available. 

The  Philippine  Islands  comprise  an  area  of  more  than  73,000,000  acres,  of  which 
less  than  6,CdO,000  acres  are  under  cultivation.  At  least  50,000,000  acres  are  wood- 
lands, of  which  much  leas  than  I  per  cent  is  held  by  private  owners. 

There  are  large  areas  of  public  forest  in  the  islands  of  Mindanao.  Mindoro,  Palawan, 
and  Saroar  that  are  practically  untouched  and  where  deep,  rich  soil  would  amply 
repay  any  effort  at  cultivation. 
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The  under»ign(4d,  in  a,  recent  trip  iiCToss  the  island  of  Mindanao,  was  much  impresBed 
with  the  depth  and  richnesa  o£  the  soil  in  that  region,  where  cut  banks,  more  Uian  10 
feet  in  depth,  showed  nothing  hut  the  rich,  blacfe  decomposed  lava,  which  is  so  won- 
derfully fertile.  As  a  recent  traveler  recently  remarked,  the  Philippine  Islands  are 
the  richest,  most  fertile  undeveloped  regions  in  the  Orient.  These  lands  are  awaiting 
cultivation,  and  this  office  will  assist  in  any  way  any  person  or  company  desiring  to 
b^n  operations. 

Applications  for  licenses  for  the  new  fiscal  year  will  be  received  during  April,  May, 
and  June,  and  as  all  licenses  are  dated  to  begin  July  1,  I  would  suggest  that  your 
friends  make  an  effort  to  take  up  this  matter  before  the  end  of  May. 
Very  respectfully, 

George  P.  Ahbrn,  IXreetor  of  Forestry. 
Copy  respectfully  furnished  the  honorable  the  secretary  of  the  interior,  for  his 
approval. 
Approved: 

Dean  C.  Wohcestbr, 

Secretary  oj  the  Interior. 


A  col iti J mously  humid  cliinal*!  is  not  necessary  to  the  growth  and  the  productive- 
ness of  Costilla. 

The  percent^e  of  rubber  increases  during  the  dry  season  aud  diminishes  during 
the  wet. 

The  gathering  of  rubber  from  trees  leas  than  8  years  old  is  not  likely  to  be  advan- 
tageous. 

The  rubber  of  Costilla  is  scarcely  inferior  to  that  of  Hevea;  the  supposed  inferiority 
is  due  to  substances  which  can  be  removed  from  the  milk  by  heat  and  by  dilution 
in  water. 

Estimates  from  various  American  planters  in  Mexico:  Yield,  6-year-old  tree,  4  to  6 
ounces;  7-year-old  tree  (bled  to  death),  1  pound;  8  to  10  year  old  tree,  1  pound. 

It  ia  believed  that  the  size  of  the  rubber  tree  has  more  to  do  with  tne  amount  of 
rubber  it  will  produce  than  its  age.     Two  and  three-tenths  pounds  rubber  m.ilk  pro- 


Average  yitld. 


Age. 

Amount. 

Number]                         ,„ 
01  trees.                       ^e* 

Amoont. 
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ol  trees. 
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Acre  at  12  years  yields  314  pounds. 

Three  varietif«  of  Castilloa:  Alba,  negra,  ruhrii. 

Alba  is  hardiest  and  best. 

Requires  very  deep  soil,  of  a  rich,  loamy  character,  with  beet  of  drains^. 

Grows  best  at  an  elevation  of  1,000  to  1,500  feet;  at  sea  level  refuses  to  grow  well 
after  reaching  a  height  of  10  ta  16  feet.  The  root  is  very  deep.  Robust  tree;  stands 
wind;  likes  drought.  A  rapid  grower;  in  Ceylon  has  reached  a  height  of  34  feet  in 
four  years,  with  a  girth  of  25  to  30  inches. 

Seed  hardy  and  easily  packed;  keeps  well  in  chaicoal. 

Cattilloa  susceptible  to  weeds. 

A  Para-rubber  tree  in  the  Botanical  Garden  at  Pen  aiK,  planted  on  poor,  gravelly  soil 
onadry  bank,  was  first  tapped  at  the  age  of  11  years.  The  total  yiela  from  six  tappings 
witfiin  the  next  five  years  yielded  16  pounds  and  10  ounces  of  rubber. 

Small  amount  of  cultural  skill  required  t"  succesatully  plant  end  cultivate  Para 
rubber. 

The  tree  has  adapted  itself  to  various  climatic  influences,  and  on  'i"  Gold  Coast  of 
West  Africa  found  in  Botanical  Garden,  Aburi,  1,500  feet  above  sea  level;  I '■raperature, 
81.6"  F.;  r«nfall,  47  inches. 

Para  rubber  will  yield  in  paying  quantities  on  diHerent  soils  on  hillsides  to  2,700  feet 
elevation. 
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Does  well  at  500  feet  elevation;  better  between  1,000  and  1,500  feet  above  sea  level. 
Should  be  planted  in  fairly  good  soil;  it  will  not  do  well  in  a  fairly  stiff  soil,  Tetnpctra- 
ture  best  suited  for  its  cultivation,  74°  to  94°  F. ;  rainfall,  80  to  150  inchee. 

Distance  apart  to  plant,  15  by  15  feet,  200  trees  per  acre.  Holes,  2  by  IJ  feet,  and 
should  be  filled  with  top  soil. 

Seed  should  he  packed  in  damp,  powdered  charcoal;  may  be  kept  a  month,  and  76 
per  cent  germinate.  Seed  should  be  washed  in  a  solution  of  sulpnite  of  copper  Just 
before  packine.  Seed  above  ground  in  ten  days;  twenty  days,  10  inches  high.  Five 
thousand  seea  packed  wekh  50  pounds.    Seeds  begin  to  ripen  about  the  last  of  July. 

Nursery,  good  piece  of  land,  broken  to  15  inches,  well  cleared  and  worked.  Beds 
20  by  4  feet,  drain  between  1  foot  deep  and  wide.  Cover  seed  with  one-half  inch  of 
soil.  Lay  seed  on  its  side.  Seed  planted  6  by  6  inches  will  grow  6  feet  in  10  months. 
Nursery  should  be  protected  from  insects  and  rats.  Plants  should  be  protected  from 
the  sun  until  2  feet  above  bed;  should  be  watered  twice  daily.  Cover  should  be 
gradually  removed  and  at  the  end  of  two  months  will  be  found  to  grow  better  in  the 

straight  and  not  curled  up.    Plants  require  care  until  8 

loes  not  flow  freely  through  the  middle  of  the  day-  It  is  usual 
to  tap  Irom  4  to  7  a.  m.  and  from  3.30  p.  m.  to  dark.  Trees  are  tapped  when  they  show 
a  girth  of  2  feet  without  regard  to  theit  age.  Not  found  profitable  to  tap  higher  than  a 
coolie  can  reach  standing  on  the  grouud. 

The  outer  bark  ia  scraped  off  to  stimulate  and  increase  flow.  The  bark  is  shaved  off 
about  two  weeks  before  tapping  it  again.  On  some  estates  the  whole  trunk  up  to  6 
feet  is  shaved;  on  others  just  where  tapped. 

The  sharper  the  im.plement  the  better  the  flow  and  the  less  the  loss  by  coagulation 
and  cuts. 

The  best  season  for  lapping  is  between  June  and  November.  The  latex  seems  to 
exude  most  freely  in  wet  weather. 

Hevea  didikes  wind  and  flourishes  iu  sheltered  positions;  seems  to  grow  best  in 
roughest,  rockiest  positions. 

Para  trees  develop  poorly  in  the  swampy  districts  of  Ceylon,  but  prosper  excellently 
in  higher,  drier  locations. 

Three  grades  of  Para — fine,  medium,  coarse.  Governed  by  amount  of  transparency 
and  care  m  preparation  for  the  market. 

During  the  season  1896-97  the  plantii^  of  Para  rubber  was  taken  up  seriously  in  the 
Federated  Malay  States.    The  first  tappiM  in  this  region  began  in  1904. 

Total  acreage  planted  in  Para  rubber  m  flie  Far  East  in  J904,  70,000  acres.  Will  be 
in  full  bearii^  in  1911,  and  may  yield  14,000,000  pounds,  hardly  more  than  10  per  cent 
of  present  world's  consumption. 

The  accompanying  map  is  taken  from  Dr.  Penoyer  L,  Sherman's  Bulletin  on  "The 
Gutta-Percha  and  Rubber  of  the  Philippine  Islands," 

Thesamplesof  rubber  and  gutta-perchagathered  personally  by  Doctor  Sherman,  and 
the  samplesof  rubber  gathered  by  him  and  by  Governor  Offley.  of  Mindoro,  and  others, 
diow  that  there  is  a  wide  distributLon  of  high-grade  native  rubber  in  the  Philippine 
Islands.    The  gutta-percha  gathered  by  Doctor  Sherman  was  found  to  be  of  high 

The  Para,  Caitilloa,  Cearii,  and  Assam  rubber  trees  have  grown  well  in  a  number  of 
places  in  these  islands.    The  oldest  of  the  three  first-mentioned  varieties  is  not  over 


The  public-land  laws  allow  homesteads  to  citizens  of  the  islands  and  of  the  United 
States;  the  amount  of  land  that  may  be  taken  up  under  the  homestead  act  is  16  hec- 
tares (2.47  acr««  per  hectare). 

Individuals  may  purchase  IG  hectares  of  land.  Individuals  or  companies  may  lease 
1,024  hectares  of  public  land  for  twenty-five  years,  with  privilege  of  renewal  for  the 
eameperiod.     Costof  lease isSOcentavosto  PI, SOperhectareper  year. 

Incorporated  companies  may  purchase  1,024  hectares  o£  public  land  at  a  minimum 
chai^  of  PIO  per  hectare.  One-quarter  of  the  purchase  price  is  paid  at  time  of  pur- 
chase; the  balance  may  be  paid  at  any  time  within  five  years. 


lANNT,  \\m.  T,  India  Rubber,  Gutta-percha,  and  Balala,  1900,  Puhlishets,  Henry 
Carey  Baird  &  Co.,  810  Walnut  street,  Philadelphia,  Pa,  Price  and  posK^, 
$3.25,  Unitwi  States  currency. 
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Feroubon,  J,  (compiler).  All  about  Rubber  and  Gutta-percha,  3d  ed.,  1899.  Pub- 
lishers, John  Little  &  Go.,  Singapore.     Price  and  postage,  rupees  5. 

Johnson,  W.  H.,  director  aeticulture.  Cold  Coast,  West  Africa.  The  Cultivation  and 
Preparation  of  Para  Rubber,  1904.  PublishetB,  India  Rubber  Journal,  37  and  38 
Shoe  Lane,  London,  England.    Price  and  postage,  8s. 

pBAKaoN,  Henry  C.  Crude  Rubber  and  Compounding  Ingredients,  1899.  Pub- 
lishers, India  Rubber  Publishing  Company'  150  Naasau  street,  New  York,  N.  Y. 
Price  and  postage,  $5,  United  States  currency. 

The  Indian  Forester,  Pioneer  Press,  Allahabad,  India.    Annual  subscription,  Rs.  12. 

Single  copies,  Ra.  1.     (3  Rs.  equal  II.  United  States  currency.) 
The  India  Rubber  World,  150  Nassau  street,  New  York,  N.  Y.     Annual  subscription, 

^,  United  States  currency.    Sii^le  copies,  35  cents,  United  States  currency. 
India  Rubber  Journal,  l-ondoo,  England.    Annual  subscription,  16s.    Single  copies, 

6d. 
The  Tropical  Agriculturist,  A.  M.  and  J.  Ferguson,  Colombo  and  Ceylon.     Annual 

subscription,  $5,  United  States  currency. 
Agricultural  Bulletins  of  the  Straits  and  Federated  Malay  States.  Kelly  &  Walsh,  194 

Orchard  road,  Sii^pore.     Annual   subscription  for  European  countries,  7s.     To 

United  Statea,  not  stated.    Single  ci)pies,  50  cents,  local  currency. 
The  Preparation  of  Rubber  at  Mergui,  Tenasserim.    {Experiments  at  a  goverrunent 

station  in   Burma.)    The   Indian   Forester,   Allahabad.     XXXI,   9   (September, 

1905).     Pp.  530-534. 
The  Gutta-percha  and  Rubber  of  the  Philippine  Islands.    By  Penoyer  L.  Sherman, 

jr.,Ph.  D.    (Published  by  Bureau  of  Science,  Manila,  P.I.) 
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THE  CHAKCOAL  mDUSTEY  IH  THE  PHILIPPINE  ISLANDS— NATIVE  METHODS, 
JAPANESE  METHODS,  AND  C0MFABI80N— WASTE  IH  M AKIN Q— PRICES- 
SPECIES  VS£D.a 


Department  op  the  Interior, 

BtinKAu  OP  Forestry, 

ManHa,  March  23,  1906. 
Sir:  I  have  the  honor  to  inclose  herewith  an  article  by  Forester  William  M.  Maule 
on  "The  (^harcoal  Industry  in  the  Philippine  Islands,"  together  with  a   Spajiish 
translation  of  same,  and  respectfully  recommend  that  it  be  pnbliBhed  as  Bulletin  No.  2. 
Very  respectfully, 

George  P.  Ahern,  Director  of  Forestry. 
The  Skcretarv  op  the  Interior,   Manila,  P.  I. 


The  charcoal  industry  in  the  Philippine  Manda,  while  not  one  of  the  moat  important 
of  commercial  enterprises,  is  yet  kept  alive  by  certain  market  demands  which  can  not 
be  filled  from  other  sources. 

The  call  for  charcoal  in  Manila,  which  is  the  leading  market,  is  somewhat  limited, 
but  steady.  Larger  consumers  are  usually  supplied  by  contract,  while  smaller  users 
buy  from  the  open  market.  Aside  from  the  considerable  amount  used  in  the  prov- 
inces for  laundry  purposes  and  for  smelting  ores,  which,  in  the  aggregate,  probably 
falls  but  little  below  that  used  in  Manila,  the  more  varied  uses  in  the  latter  place  are 
for  laundries,  tailor  shops,  liatters,  restaurants,  bakeries,  and  metal  workers. 

The  followiM  table  snows  the  amount  of  charcoal  shipped  to  Manila  by  provinces 
during  the  fiscal  year  1904-5: 
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"The  following  illustrations  accompany  this  report  and  are  on  file  in  the 
Department: 
Types  of  Philippine  kilns: 
Fig.  1.  Native  kiln  (general  use). 
Fio.  2.  Troe  of  kiln,  Maainloc,  Zambales,  P.  I. 
Fio.  3.  KilnB  in  various   stages;  (1)  Burning;     (2)  complete  before  burning; 


(3) 


_     __.  1   -      ,      .  o  vents). 

Fig.  5.  Medial  transverse  section  of  oven.     Door  on  left  and  chimney  on  right. 
Flame  starts  upward  from  door,  along  top.  and  down  to  chimney. 

Fig.  6.  Floor  plan  of  kiln.     By  being  pear  shaped  it  has    better  draft  than  if 
circular. 
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The  native  methods  of  charcoal  burning  as  pursued  in  Zambalfis  and  Pangasinan 
provinces  may  be  taken,  as  typical: 

The  wood  which  is  to  be  used,  having  been  cut  into  1-meter  lengths,  is  piled  on  end 
about  a  central  guide  post  or  pole  having  the  required  height  of  the  kiln,  or  about  four 
wood  lengths.  /Each  tier  decreases  in  diameter,  and  they  finally  conveige  to  form  a 
cone-shaped  pile.    (Pigs.  1  and  3.) 

There  are  no  uniform  dimensions  in  the  kilns,  but  an  average  one  will  have  a  basal 
diameter  o(  2  metera  by  3  in  height. 

In  order  to  provide  draft  in  biiming,  a  small  radial  vent  leads  aloi^  the  ground  to 
the  central  axis,  then  upward  to  the  apex  of  the  cone.  At  the  time  of  buildii^,  the 
lower  portion  of  this  chimney  is  filled  with  combustible  materials — leaves  or  small 
dry  branches. 

At  Maeinloc  certain  burners  employ  another  method  ot  piling,  whereby  the  wood  is 
arranged  in  a  horizontal  radiating  manner  of  from  2  to  3  concentric  circles.  Kilns  ot 
this  type  are  but  slightly  conical  and  are  rarely  more  than  1  meter  high.  The  same 
system  of  draft  is  given  as  that  of  the  former  mehod.  In  either  case,  in  order  to  com- 
plete the  kiln,  the  surface  is  capped  by  &  layer  of  clay  or  loam  and  duri.ng  burnii^  is 
constantly  moistened. 

In  startii^  the  burning,  a  Are  is  placed  at  the  lower  vent  and,  in  order  to  distribute 
it  properly,  small  openings  are  made  on  the  surface  of  the  cone.  During  the  course 
of  Duming  the  fire  works  from  below  toward  the  openings  above,  and  as  carbonization 
of  parts  is  complete,  new  drafts  are  made  and  old  ones  closed.  Sufficient  information 
is  not  at  hand  to  show  the  comparative  merits  of  the  above  mettods,  but  as  the  fonner 
is  more  frequently  used,  it  is  no  doubt  preferable.  One  week  is  usually  required  to 
burn  a  kiln  whose  construction  and  burning  require  the  services  of  three  men  for  one 


From  a  kiln  whose  volume  is  12  cubic  meters  (which  is  an  average  size)  the  yield 
in  charcoal  never  exceeds  9  cubic  meters,  the  waste  being  divided  between  1  cubic 
meter  of  partially  carbonized  wood  and  2  cubic  metera  of  ash.  On  an  average  but  7 
cubic  meters  of  charcoal  are  secured,  and  at  times  only  5. 

The  improperly  carbonized  wood  is  usually  replaced  in  the  following  burning, 
thereby  diminishing  the  waste. 

Rarely  is  the  oven  protected  by  a  roof,  and  in  case  of  heavy  rain  the  cap  is  washed 
off  and  the  fire  quenched. 

From  the  upper  Zambales  coast  charcoal  is  usually  shipped  by  means  of  paraos,  the 
owners  of  whtcn  buy  either  direct  from  the  burners  or  secure  a  license  and  employ 
men  under  their  supervision. 

In  the  provinces,  charcoal  is  usually  bought  and  sold  by  the  "batuMn"  (Tas.), 
which  is  1  cubic  yard  (Spanish)  or  0.584  ni/3.  In  general,  the  price  paid  per  batuliln 
in  the  provinces  is  fiom  2  to  3  pesetas  {40  to  60  centavos,  Philippine  currency). 

"liie  forgoing  methods  are  used  in  producing  charcoal  on  a  commercial  scale.  By  a 
third  metlSid,  which  is  applied  only  to  making  small  quantities  for  household  use, 
the  wood  is  embedded  in  nee  hulls  or  chaff  and  the  mass  fired.  This  method  requires 
about  two  days  to  bum,  aft«r  which  the  fire  is  extinguished  by  water — a  method 
observed  to  be  in  general  use  in  Pampanga. 


In  the  vicinity  ot  Subic,  Zambales,  and  Moron,  Bataan,  several  Japaneee  licensees 
have  begun  the  manufacture  of  charcoal  according  to  methods  employed  in  Japan, 
and  as  such  methods  seem  superior  in  many  ways  to  those  in  general  use,  their  intro- 
duction should  meet  with  favor.  Permanent  kilns  are  constructed  on  a  well-drained 
hillside,  hall  the  kilns  being  excavated  from  the  bank,  while  the  front,  containing  a 
door  for  fillii^,  is  built  up  from  stone  and  clay. 

Having  constructed  the  kiln,  which,  on  an  average,  is  slightly  more  than  1  meter 
deep  and  having  a  capacity  of  about  5  cubic  meters,  a  chimney,  with  diameter  of  3 
inches,  is  plac^  at  the  rear,  having  its  inner  opening  at  the  bottom  of  the  kiln.  By 
filling  the  unfiniEted  kiln  with  wood  and  rounding  off  the  top  a  model  is  formed  for 
the  dome,  which  consistH  of  a  6-inch  layer  of  clay.  In  burning  this  first  kiln,  the  clay 
is  baked  and,  if  of  good  quality  and  protected  by  roof,  will  last  several  years.  Three 
small  holes  are  maae  in  the  dome,  which  furnish  draft. 
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In  ordpr  to  insure  complete 
pear  shaped,  with  the  neck  p 
than  where  the  plan  is  rouna. 


In  securing  wood  for  burning,  but  little  care  ia  taken  in  selecting  species,  there  being 
but  few  that  are  not  suitable.  Pieces  are  cut  into  lengths  of  height  of  kiln  and  range 
from  very  small  to  10  inches  in  diameter,  above  which  size  they  are  split.  The  lai^r 
piecee  are  placed  toward  the  center  of  (lie  oven,  and  all  are  build ed  in  as  compacliy  as 
jwssible  by  a  man  within.  Havine;  thus  filled  the  kiln  to  the  door,  a  small  pile  of  dry 
wood  is  placed  in  front,  from  which  the  interior  is  fired. 


After  burning  some  four  hours,  with  all  draita  open,  or  until  about  4  inches  of  red 
coa]e  appear  over  the  top  of  the  corded  wood  within,  the  door  is  closed  or  builded 
shut,  with  the  exception  of  a  small  vent  below,  by  means  of  cross  logs  cemented  with 

The  fire,  beginning  at  the  top,  works  downward,  as  shown  in  Fig.  5.  In  from  three  to 
four  hours  more,  the  fire  heii^  well  distributed,  the  three  small  vents  of  the  dome  are 
closed  hy  clay,  leaving  open  only  the  small  aperture  at  the  bottom  of  the  door  and  the 
chimney,  by  which  further  burning  is  regulated.  The  kiln  requires  frequent  attention 
to  see  that  the  fire  is  not  too  strong  or  too  weak. 

Three  days  are  required  to  carbonize  the  wood,  after  which  all  vents  are  closed,  in 
order  to  smother  out  the  fire,  which  requires  an  additional  three  days,  so  that,  on  an 
average,  one  week  ia  required  to  produce  one  kiln  of  charcoal.  On  an  average,  three 
kilns  are  kept  burning  constantly,  and  require  a  crew  of  from  6  to  8  men  and  1  foreman. 


The  charcoal  comes  from  the  kiln  in  excellent  condition;  rarely  is  there  found  any 
waste  caused  by  under  or  over  burning,  and  so  perfect  is  the  carbonization  that  the 
bark  is  not  consumed,  A  kiln  whose  volume  is  5  cubic  meters  will  average  24  sacks 
of  charcoal. 

Five  cubic  metfers  contain  5.4  cubic  meters  of  loosely  piled  wood  and  yield  4.30 
cubic  meters  of  charcoal,  the  approximate  loss  beii^  1  cubic  meter.  The  foreman 
stated  that  a  safe  average  of  loss  in  burning  would  be  two-fifths. 

In  summing  up  the  advantages  of  Japanese  methods  over  those  employed  by  the 
natives,  we  find  the  following; 

Kilns  can  be  used  repeatedly,  with  but  tittle  repair. 

The  burning  is  more  easily  regulated  and  results  in  less  waste. 

The  product  is  not  damaged  by  water,  which  is  frequently  used  by  natives  in  quench- 
ing the  fire. 

The  charcoal  comes  out  clearer  than  where  the  oven  must  be  destroyed  in  removing 
it,  and  brings  better  prices. 

In  places  where  Japanese  have  been  operating  the  natives  have  adopted  their 
methods,  working  at  first  under  a  Japanese  foreman,  or  employing  him,  and,  seeing 
the  advantage  gamed,  they  will  no  doubt  adopt  it  generally. 

Profits,  Japanese  method. 
Charcoal  gang,  one  month: 

8  laborers,  at  P0,60  per  diem P144. 00 

1  foreman,  at  P2  per  diem 60, 00 

Freight  on  350  sacks  of  charcoal  to  Manila  (average  monthly  produc- 
tion), at  TOM  per  sack,  by  steamer 105. 00 

.  Loading  on  steamer,  at  P0.05  per  sack 17. 50 

Discharging  steamer,  at  P0.05  per  sack 17. 50 

Government  charge,  at  10  per  cent  market  price  (at  kiln) 28. 00 

Combined  expenses  of  making.and  shipping 372. 00 

Contract  price  in  Manila,  at  r3  per  ^ck 1, 050. 00 

Profit  of  one  month fi78. 00 

No  account  has  been  made  of  initial  cost  of  sacks,  which  average  F0.15  each,  and 
are  used  a  number  of  times. 

Heretofore  the  source  of  timber  used  in  charcoal  making  has  been  taken  from  the 
mangrove  swamps.    In  many  places  near  Manila  the  best  of  these  mangrove  species 
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are  becoming  rare  or  are  of  too  email  hIzg  to  tiae  in  burning.    In  such  cases  species  of 
the  Beiniop  en  forests,  or  "parai^"  aie  selected,  and  in  certain  parts  of  Pampajiga 
charcoal  is  made  from  cauayan  (BambuBa),  which  haa  been  planted  for  fuel  purposes. 
The  following  list  includes  species  largely  cut  for  charcoal: 

MANOBOVB. 

Bacauan  {Sru^era). 
Tangal  (Shkophora). 
Pagatpat  (Sonneratta  pagalpat). 
Culasi  (Lumnitzera). 
Tibigi  (Xylocarprfs). 
Dungon-late  {lieritiem  littoTolii). 


Agoho  (Casworinn  equiselifolia). 
Binayuyo. 

Guayalras(Psidi«.m  guai/aiia)  introduced  sp. 
Madrecacao    {GliriiMia  maaoilata)   intro- 
duced sp. 


inately  from  the  high  forest 
.  -Udesirable  trom  a  BVlviciiltural  uomt  ol  view.         '  "'       '  " 

3o  not  exist,  and  where  it  is  necessary  th'at  forest  species  be  used,  a  simple  plan  of 
management  can  be  devised  whereby  aa  "improvement  cutting"'  can  be  made. 

The  foreate  in  provinces  adjacent  to  Manila  are  composed  largely  of  third^roup 
species,  many  of  which  are  important  from  a  timber  standpoint,  and  can  be  lumbered 
profitably,  owing  to  cheap  rates  of  transportation.  It  is  obvious  that  the  reproduc- 
tion of  such  Bpecies  should  be  favored,  with  the  view  of  timber  producers. 

Growing  in  affiociation  with  these  speciea  are  numerous  second-story  or  even  taller 
trees,  which  are  generally  of  a  hard  character,  but  never  attain  merchantable  size. 
Such  trees  will  not  only  be  valuable  for  charcoal  purposes,  but  their  removal  from  the 
forest  will  promote  the  growth  of  youi^er  stages  of  the  merchantable  species. 

In  carrymg  out  such  plans,  a  list  of  prohibited  species  should  be  furnished  the 
licensee  aa  pertinent  to  his  cutting  locality.  Owing  to  the  frequence  of  the  above- 
mentioned  species,  it  is  believed  that  the  adoption  of  this  plan  will  not  cause  undue 
hardship  to  operators. 

In  order  to  show  the  importance  of  a  safe  and  continuous  supply  of  fuel,  it  may 
beot  interest  to  state  that  tiie  demand  for  fuel  incertainof  the  Federated  Malay  States 
has  assumed  such  proportions  that  a  plan  of  management  has  been  adopted  for  man- 
grove Bwampe.  . 
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By  RoLLAND  Gakdnbr,  Manager  of  the  lijtiber-testmg  labnratmy. 


Department  of  the  Interior, 
buitbau  op  forbstrt,  office  op  the  director, 

Manila,  SeptemierT,  1906. 
Sir:  I  have  the  honor  to  tranainit  herewith  a,  manuscript  entitled  '  'I.  Mechanic^ 
Tests,  Properties,  and  TIseB  of  Thirty  Philippine  Woods;  II.  Philippine  Sawmills, 
Lumber  Market,  and  Prices,"  by  Rolland  Gardner,  manager  of  the  timber-tea  ting 
laboratory,  bureau  oi  forestry,  and  to  recommend  its  publication  as  Bulletin  No.  4  of 
the  bureau  of  forestry. 

Very   respectfully,  ,  George  P.  Ahbrn, 

IHrettor  of  Forestiy. 
The  Secretary  of  the  Interior,  Manila,  P.  I. 


(By  H.  N.  Whitfobd 

This  bulletin  has  been  prep^^  in  response  fn  numerous  inquiries  c( 
pine  woods  and  millii^  operations  in  the  Philippines.     The  results  of  the  timber  tests 

Sublished  represent  the  present  knowledge  of  the  subject  and  are  not  to  be  considered 
nal,  tor  such  results  can  be  obtained  only  from  a  large  number  of  testa  of  properly 
identified  botanical  material  from  many  localities  and  habitats.  With  two  exceptions 
the  woods  tested  have  been  representative  of  the  comnlercial  material  found  on  the 
market,  and  are  fwr  samples  of  those  used  by  contractors  and  others.    Indeed,  in  many 

-' " -^---telyi ,.,._-_...-,  .--.-:.>  .._...:- 


instances  they  represent  more  approximately  an  average  of  the  actual  niaterial  used  ii_ 
construction  than  woods  collected  with  botanical  specimens  might  do.  Nevertheles, 
the  value  of  mechanical  tests  on  properly  determined  material  obtained  from  districts 
where  loreed  is  not  underestimated,  and  such  tests  will  be  made  as  rapidly  aa  possible. 

Since  the  microscopic  characteristics  of  Philippine  woods  have  not  been  studied 
it  is  not  always  posaible  to  check  market  material  with  properly  identified  museum 
specimens.  It  is  jirobable  that  structural  differences  can  not  be  detected  between 
closely  related  species,  so  that  with  good  microscopic  sections  it  will  not  always  bo  pos- 
sible to  identify  closely  related  woods.  In  such  cases  botanical  specimens  alone  will 
be  the  final  test. 

It  seems  tjmost  superfluous  to  caution  against  the  blind  aqceptance  of  the  names  of 
trees  and  woods  given  by  native  woodsmen.  This  error  becomes  even  more  grievous 
when,  without  any  botanical  knowledge  or  specimens,  scientific  names  are  attached 
aa  equivalents.  It  is  true  that  many  of  the  natives  are  keen  in  distinguishing  trees, 
and  can  often  point  out  with  great  skill  the  differences.  While  their  help  is  eesential 
to  one  who  would  have  first-hand  knowledge  of  timber  trees  in  the  forest,  yet  such 
information  should  be  constantly  verified  with  botanical  material  and  wood  speci- 
mens. By  such  methods  the  bureau  is  adding  to  its  list  of  properly  determined  wood 
specimens. 


oThe  illustrations  mentioned  have  been  omitted  from  this  report  and  are  on  file  ii 
the  War  Department. 
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B   QUALITIES   C 


Every  wood  worker  knows  more  or  Jees  of  the  properties  of  the  various  kinds  of 
woods  which  come  under  his  observation,  but  this  knowledge  is  usually  gained  by  long 
experience.  He  may  know  that  certain  woods  are  strong  or  stiff,  but  he  seldom  learns 
from  his  own  experience  how  strong  or  stiff  they  are.  For  this  reason  the  design  of 
structures  is  often  largely  a  matter  of  guesswork,  the  designer  or  builder  not  having 
experimental  data  regarding  the  strength,  stiSness,  and  other  properties  of  timber. 
In  the  tunber-testing  laboratory  these  various  properties  and  characteristics  are  studied, 
and  the  results  are  collected  in  such  form  that  others  may  use  them  to  determine  the 
fitness  of  woods  for  certain  purposes. 

Timber,  as  a  material  ol  construction,  is  required  to  resist  various  stresses.  A 
short,  thick  column  must  resist  simple  compression  along  the  grain.  A  railroad  tie 
must  resist  compression  across  the  grain  where  the  rail  rests  upon  it,  and  also  shearing 
across  the  grain  o^  the  edges  of  the  rail.  Simple  tension  and  shearing  along  the  grain 
are  not  common  in  practice,  although  these  stresses  frequently  occur  in  combination 
with  other  stresses,  as  in  cross  bending.  It  is  possible  to  subject  timber  to  any  one  of 
the  above-mentioned  stresses,  but  it  is  much  more  common  in  practice  that  timber 
must  withstand  a  number  of  these  stresses  at  the  same  time. 

Timber  also  possesses  such  properties  as  stiffness,  hardness,  toughness,  flexibility, 
etc.,  which  are  all  important  in  determining  the  fitness  of  any  wood  for  certain  pur- 
poses. Strength  and  stiffness  are  measured  in  pounds  per  square  inch,  but  no  satis- 
factory units  have  yet  been  proposed  by  which  such  properties  as  hardness  and  tough- 
ness may  be  measured. 

The  beam  is  one  of  the  most  common  members  in  general  construction  and  the 


stresses  involved  are  most  complex.  Suppose  we  have  abeam  4  by  4  inches  in  section, 
5  feet  long,  and  supported  at  each  end.  At  the  middle  of  this  beam  a  load  of  600  pounds 
is  applied  and  the  beam  bends  one-sixteenth  of  an  inch  at  the  middle;  another  500 
pounds  bends  it  one-sixteenth  of  an  inch  more,  and  so  on  until  a  point  is  reached  where 
an  added  500  pounds  produces  an  additional  deflection  of  more  than  one-sixteenth  of 
an  inch.  Herethetrueelasticlimit  is  reached,  or,  to  state  this  a  little  more  accurately, 
the  true  elastic  limit  is  reached  when  deflection  is  no  ioMer  proportional  to  load. 
Thisisapproximately  the  point  where  the  material  begins  to  ne  injured,  and  if  abeam 
is  loaded  beyond  this  point  it  will  not  return  to  its  original  condition  when  the  load  is 
removed.  Even  small  loads  produce  some  permanent  set  or  bend  in  baams,  but  the 
true  elastic  limit  is  important  as  showing  approximately  the  point  where  injury  begins. 
Thus  the  true  elastic  fimit  is  located.  Now  what  do  the  figures  mean  which  are  tabu- 
lated under  "Fiber  stress  at  the  true  elastic  limit,  pounds  ijer  square  inch?"  Evi- 
dentlv  not  the  load  on  the  beam  when  the  true  elastic  limit  was  reached,  for  that 
would  be  applicable  only  to  a  beam  of  the  same  size,  under  exactly  the  same  conditions 
as  the  one  tested.  To  answer  tbis  question,  it  is  nece^ary  to  examine  the  stresses 
produced. 

As  tbe  beam  is  bent,  its  curve  is  approximately  the  arc  of  a  circle.  The  bottom  of 
the  beam  becomes  loi^r  and  the  top  shorter,  therefore  the  bottom  is  in  tension  and 
the  top  in  compression.  Upon  the  supposition  that  these  stresses  are  equal,  the  stress 
at  the  extreme  top  and  bottom  of  the  beam  ia  computed  and  is  tabulated  under '  'Fiber 
stress  at  true  elastic  limit,  pounds  per  square  inch," 

Fiber  stress  at  apparent  elastic  limit  and  modulus  of  rupture,  as  tabulated,  are  also 
approximate  stresses  at  the  extreme  top  and  bottom  of  the  beam.  The'apparent 
elastic  limit  is  a  point  a  little  higher  than  the  true  elastic  limit.  It  is  located  arbi- 
trarily, as  explained  under  "Methods  of  toting  and  results  of  tests,"  and  has  no  par- 
ticular s^nificance,  although  it  was  used  extensively  in  early  timber  tests.  The  true 
elastic  limit  may  be  considered  as  a  limit  of  safety  and  the  modulus  of  rupture  as  the 
greatest  stress  which  the  wood  will  stand  in  cross  bending.  In  practice,  the  fiber 
stress  is  always  kept  much  lower  than  the  fiber  stress  at  the  true  elastic  limit. 

No  attempt  is  made  to  measure  brittleness  and  toughness,  but  in  cross-bending  tests 
a  brittle  wood  may  be  distinguished  from  a  tough  wood  by  the  relation  existing  between 
the  true  elastic  limit  and  rupture,  for  in  britUe  woods  tne  amount  of  bending  is  small 
between  the  true  elastic  limit  and  rupture,  while  in  tough  woods  it  is  great.  Most 
Philippine  woods  are  brittle,  Dungon  and  Malugay  being  the  only  ones  which  have 
been  investigated  and  found  to  possess  the  property  of  I«ughnees  to  any  considerable 
degree.    These  two,  however,  are  quite  tough,  and  compare  favorably  with  white  oak 
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for  bending  by  Bteaming.  Woods  iike  Molavp,  Calantae,  Ash,  and  Pine  are  brittle, 
while  those  like  Malugay,  Duncon,  Elm,  Hickory,  and  Oak  are  tougli. 

The  modulus  of  elasticity  is  tne  measure  of  the  stifiness  of  a  material.  If  a  beam  of 
one  kind  of  wood  has  a  modulus  of  elasticity  of  1,000,000  pounds  per  square  inch  and 
a  second  beam  of  another  kind  has  a  modulus  oi  elasticitj  of  2,000,000  pounds  per 
square  inch  the  second  wood  is  twice  as  stiff  as  the  first,  and  if  the  two  beams  are  of 
exactly  the  same  dimensions  the  first  beam  will  bend  twice  as  far  as  the  second  under 
a^venload.  For  example,  Yacaland  Guiioare  among  the  stiffest  Hiilippine  woods, 
being  approximately  twice  as  stiff  as  woods  like  Banuyo  and  Calantae.    {See  Table  I.) 

Now  consider  two  similar  beams  of  the  same  materia!,  supported  at  each  end  and 
loaded  in  the  middle.  If  beam  No.  lismadetwiceaslongasbeamNo.  2,  other  dimen- 
sions being  the  same,  it  will  bend  eight  times  as  far  under  a  given  load  but  wDl  be  only 
half  aa  strong.  If  beam  No.  1  b  made  twice  as  high  as  beam  No.  2,  other  dimensions 
remaining  the  same,  it  will  bend  onily  one-eighth  as  far  under  a  given  load  but  will  be 
four  times  as  strong.  If  beam  No,  1  is  made  twice  aa  wide  as  beam  No.  2,  other  dimen- 
sions remaining  the  same,  it  will  bend  only  one  half  aa  far  but  will  be  twice  as  strong. 
If  the  beams  are  of  the  same  dimensions  throughout  and  the  load  on  beam  No.  1  is 
double  that  on  beam  No.  2,  beam  No.  1  will  bend  twice  as  far. 

A  stroi^  wood  is  not  necessarily  stiff,  nor  is  a  stiff  wood  necessarily  strong,  although 
in  many  cases  these  properties  appear  to  be  closely  related.  By  referring  to  Table  1, 
it  is  seen  that  the  Betm,  from  Tayabae,  which  was  tested,  was  about  60  per  cent  stronger 
in  cross  bending  than  that  from  Am.bos  Cainarines,  although  it  was  not  quite  as  stiff. 
With  few  exceptions,  timber  is  much  stronger  when  dry  than  when  green.  The  weight 
of  moisture  in  timber  just  from  the  saw  is  often  from  80  to  90  per  cent  of  the  weight  of 
the  wood  itself.  This  amount  of  moisture  may  be  reduced  to  30  to  35  per  cent  of  the 
weight  of  dry  wood,  without  showing  any  increase  in  stret^th,  but  when  the  wood  is 
dried  beyond  this  point  the  strength  usually  increases  quite  rapidly,  well-seasoned 
timber  frequently  being  from  50  to  70  per  cent  stronger  than  green  timber.  The  amount 
of  increase  in  strength  is  shown  for  the  various  woods  in  Tables  I  and  II. 

As  wood  dries,  the  fibers  become  harder,  stiffer,  and  stronger,  but  the  wood  also 
shrinks,  which  causes  checks  that  tend  to  weaken  the  timber.  In  most  woods  this 
latter  effect  is  much  less  than  the  former  and  the  wood  shows  a  decided  increase  iu 
strength  and  stiffness,  but  in  hard,  brittle  woods  the  checkii^  effect  is  quite  serious; 
for  example,  the  Ipil  and  Molave  which  were  tested  showed  a  decrease  in  modulus  of 
rupture  when  seasoned,  as  is  shown  by  Table  I,  The  tendency  to  check  while  season- 
ing may  be  overcome  to  a  lawe  extent  by  drying  slowly  and  evenly,  but  in  large  timbers 
the  outer  surface  dries  months  or  even  years  before  the  interior,  so  that  it  is  practically 
impossible  to  prevent  checking.  This  is  one  reason  why  the  strength  values  for  large 
timbers  are  somewhat  smaller  than  for  smalt  timbers. 

Timber  is  thoroughly  seasoned  when  it  contains  10  to  12  per  cent  moisture  through- 
out, and  will  arrive  at  that  percentage  of  moisture  in  time  it  exposed  to  air  but  pro- 
tected from  rain  and  aun.  If  it  is  made  drier  than  this  by  artificial  means,  it  will  reab- 
sorb moisture  from  the  atmosphere  until  it  arrives  at  10  to  12  per  cent  moisture.  There 
is  considerable  variation  in  the  moisture  content  of  timber  seasoned  by  artificial  means. 
Usually  timber  whose  moisture  content  is  less  than  20  per  cent  will  jjass  for  seasoned 
timber. 

In  tropical  countries  the  most  desirable  quality  sought  in  wood  is  durability.  This 
is  true  because  the  destructive  elements  to  timber  are  greater  than  in  temperate 
r^ions.  Because  of  continuous  heat  and  moisture,  fungus  growth  is  undoubtedly 
more  rapid  in  the  tropics.  Theuniveraalpresenceof  the  white  ant  is  perhaps  the  most 
destructive  element  that  makes  the  use  or  durable  timber  almost  imperative  for  rail- 
road ties  and  for  general  construction  purposes.  Such  timbers  as  are  used  for  ties  in 
cold  regions  would  not  last  nearly  as  long  here  as  there,  but  some  of  the  best  native 
woods  are  extremely  durable.  In  temperate  zones  ten  years  is  considered  a  long 
life  for  an  untreated  tie,  but  in  these  islands  the  extremely  durable  woods,  like  Ipfl 
and  Molave,  are  known  to  have  been  in  the  ground  for  more  than  ten  years  without 
any  sign  of  decay.  The  ravages  of  the  sea  worm  (teredo)  restrict  the  use  of  untreated 
timber,  in  contact  with  salt  water,  to  those  species  that  are  especially  adapted  to  resist- 
ing the  attacks  of  this  enemy.  The  softer  Philippine  woods,  like  Lauan,  and  imported 
woods,  like  Oregon  Pine,  are  quickly  destroyed  when  placed  in  salt  water,  whUe 
Aranga  and  Betis  are  highly  valued  because  of  their  great  durability  under  these 
conditions. 

MATERIAL   USED   TOR  TEaTINO— DBSCEIETION   OF   BEAMS. 
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timber  purchased  in  the  market.  The  Sacat  and  Balacat,  which  were  obtained  at 
the  I^ainao  Forest  Reserve,  were  the  only  woods  which  were  not  secured  in  the  market. 
In  buying  care  was  exercised  to  select  timber  which  well  represented  the  quality 
generally  used  in  conatruction.     Most  ot  the  timber  tested  was  clear  and  sound. 

No  standard  rules  for  the  inapection  of  timber  are  in  use  in  Manila  by  which  the 
quality  and  condition  of  the  timcier  tested  may  he  described.  Where  defective  beams 
have  been  tested,  the  beams  will  be  described  whose  moduli  of  rupture  correspond 
to  the  average,  maximum  and  minimum  moduli  of  rupture  as  tal>u!ated.  All  blocks 
used  tor  compression  and  shear  tests  were  clear  and  sound. 


a  list  of  the  woods  used  where  all  the  beams  tested  w 


Nairn 
Do 
Tttngulle 


1  Near  Lagunade  Ba^ 

Cagayan 
I  Locality  unknuwn 


BalaCMCSn 
Mayapls 


Negros  Oooidf  ntal 


>f  the  beams  used  in  testing  that  v 


«oi>,t„,.ow 

35  per  cent. 

Moiature2. 

to  35  per  cent. 

. 

Clear  and  so 

One  knot  aad  check 

DDtained  alight  detects.) 


Molatare  over  35  per  cent. 

Ho,...„»»»„,.„,. 

Moisture  unde 

r  20  per  cent. 

Ave»gc 

Clear  and  sound 

desrandfloiin 

Heart  check  full  length..-. 
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All  beams  clear  and  sound  but  slightly  cross-grained. 
[Eight  beams  contBlned  slight  detecti 


«.,...„  „„»p„.... 

«.,..,.„,»»„„,.... 

A  enuK 

[  Four  beams  allgbUy  delective.] 


Moisture  over  3S  per  cent. 

MoiatunjMt 

0  36  per  rant. 

Moisture  under  a 

„ 

Clear  and  sou 

Cleaia 
Do 

[Two  beams  sightly  deteetlve.] 


Moisture  ov 

er  35  per  cent. 

Moiature  20  to 

35  per  rant. 

Moisture 

„«„>.„.,—. 

Clear  and  ao 

Clear  and  aonn 

Clear  an 

Do. 

One-thir 

d  sap  wood. 

Clear  and  sound. 


I  Ten  beams  Bllghtly  defective.] 


Moisture  0 

„„,.,„.,, 

»i..U„»,0  »„,■.... 

Moisture  u 

..„», 

,.... 

, 

Clear  and  bo 

uad 

Clear  and  sound 

"""''■ 

y  Google 
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[Two  beame  ellghtly  deleotivt.] 


„«,.,.„«.„»„„. 

«.,.U„20.0  =»„,,..., 

»„.„-„»„,.„,. 

. 

i  slightly  defective.] 


Moisture  over  35  per  eent. 

Moisture  20  to  35  per  cent. 

A  eratM 

Clear  and  Bound 

(One  beam  defective.] 


Moisture  over  35  pet « 


.1  Clear  and  sound 

-    Sliglit  check  on  top. . 


Clear  and  sound. 


[Five  beams  defective.] 

llolstureover 

35i.rcent.  I  Moisture  20  to  35  per  cent. 

Moisture  u 

ider  20  per  cent. 

Clear  and  soun 

Clear  and 

Badcheciinn 

liddle slight  check  and  one  kiiot. . 

[Two  bsams  leete  detective.] 

Moisture  over  35  per  cent. 

Moisture  20  to  M  percent. 

UoiBture  under  20  per  cent. 

SiSSi;-- 

CI           d          d 

Clear  and  sound 

'»£""""•■ 

,  Google 
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[Four  beams  were  defectlve.J 


.  Sllehtlyoheoked. 
-  Clear  and  sound. 


[Three  beams  were  defective,] 


.  Heart  check  on  ei 


«.,...„„,„..„„.. 

Moisture  20  to  a6  percent. 

Average 

One  small  knot 
Cleai  and  sound 
Two  small  knots 

Three  1  Inch  knots. 

Two  IJ-inch  knots. 

MoLstnrcov 

,..„,.„t 

Clear  and  sound 
Do! 

15  per  cent. 

, 

Moisture  o 

ver  SB  per  cent. 

Moistures 

o35pe 

„.. 

. 

Clear  and  80 
Small  chcckx 

nd. 

ree  Bid' 

. .  Clear  and  sound. 
. .  Cross-grained, 


AH  beams  used  for  crose-bcndii^  teste  (Tabic  I)  were  either  SJ  by  3i  inches  or  4  by  4 
inches  in  aection,  with  a  span  of  60  inches.  The  machine  wae  operated  at  &  speed  of 
0.3  inch  per  minute  and  the  deflection  was  noted  at  various  loads  during  the  teata.    The 
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curve  was  then  plotted  between  deflection  in  inches  and  load  in  iioiinds,  and  upon  this 
curve  were  located  the  true  elastic  limit,  the  ftpparent  elastic  limit,  and  the  point  at 

IS  calculated  by  the  standard  formula; 

Fiber  stress  at  true  elastic  limit  =  ^"ETTs  where, 

W  equals  load  in  pounds  at  true  elastic  limit, 

L  equals  span  in  inches, 

B  equals  breadth  of  beam  in  inches, 

H  equals  height  of  beam  in  inches. 

The  term  "apparent  elastic  limit,"  as  used  in  this  bulletin,  is  defined  by  Johnson" 
as  follows: 

"The  apparent  elastic  limit  is  the  point  on  the  stress  diagram  of  any  material  in  any 
kind  of  a  test  at  which  the  rate  of  detormation  is  50  per  cent  greater  than  it  is  at  the 


origin." 
Thefl 


lB  fiber  Btre! 
mined  by  the  si 
elastic  limit,  viz; 

Fiber  stress  at  the  apparent  elaslLc  limit  =  o  ftTf  j  where, 

W  equals  load  in  pounds  at  tlie  apparent  elastic  limit;  and 

Modulus  of  rupture  =2  R  H'  "'^^f**' 

W"  equals  load  in  pounds  at  rupture. 

Plate  I  shows  the  true  elastic  limit  andtbe  apparent  elastic  limit  as  located  upon  a 
typical  stress  dii^am. 

After  the  stress  diagram  was  drawn,  a  tangent  was  drawn  to  the  curve  at  ttie  origin 
and  the  modulus  of  elaeticity  was  determined  by  the  following  well-known  formula: 

4DRH^ 

W  equals  the  load  corresponding  to  some  point  on  the  tangent, 

D  equals  the  deflection  in  inches  corresponding  to  the  same  point, 

B  equals  the  breadth  of  beam  in  inches, 

H  equals  the  height  of  beam  in  inches, 

L  equals  the  span  in  inches. 
After  the  eroas-bending  test,  the  beams  were  cut  up^  as  shown  in  fig.  1,  Plate  II,  for 
compression  tests,  shear  tests,  and  moisture  determinations.  The  parts  which  are 
inarSed  C  represent  the  blocks  for  teats  in  compression  along  the  grain,  and  those 
which  are  marked  S  represent  the  pieces  for  shear  testa.  At  A,  B,  and  C  thin  diets 
were  cut  for  moisture  determination. 


The  blocks  for  teste  in  compression  along  the  grain  (Table  11)  were  either  3i  by  31 
inches  or  4  by  4  inches  in  cross  section  and  8  inches  high.  The  machine  was  operated 
at  a  speed  of  0-Ofi  inch  per  minute  and  the  load  was  increased  until  the  blocks  showed 
signs  of  failure  by  wrinklii^  on  the  sides. 

n  Johnson,  J.  B.:  Materials  of  construction,  p.  19. 
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Maximum 
Ulmmum 


Table  I.^ — Cross-ftentfijij? 


1=1 


/Near    I-aguna 


Uautnum 

Minimum 

Average 

UaxJmum 

Minimum 

AvetHge 


Maximum 

Minimum 

Average 

Maximum 

tflnimum 


Ulnlmuui 
Maximum 


Maximum 
Ulmmum 


the  wood  commonly  k: 
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WOOD    TESTS SAWMILLS — PRICES. 

strength  of  Philippine  timber. 


Moisture  a)  to  as  pec  cent. 

Moietute  under  20  per  ceet. 

1 

i 

i 
: 

H 

36 

68 
46 

t 

23 

H 

■7" 

1 

i 

a 

1 

•3 

!i 

1 

1 

If 

iJl 

|l 
III 

1 

1 
1 

1 
1 

at 

1 

ill 

"si 

1 

pi 

tl 

it 

s 

|l 

li, 
-4| 

Is! 

r- 

i 

h'l 

29.8 

0.442 

e!i90 

5,300 

8!920 
4,220 

tS 

H 

10,4 

:404 

5,730 
10,  MO 

8,240 
12,640 
6,180 

9,780 

iii 

0.416 
:478 

15 

28.8 

ll 

M 

Its 

35 

r 

:» 
:! 

:724 

i 

2;  960 

4;-920 
7,740 

7;740 
6,010 

3;  520 

8,220 

12'ffiO 
7;  800 
9,150 
9,160 
9,150 
9,000 

10,700 

11; 640 

11 

o;540 

lalsso 

[0,190 
9;  630 

i 

[no 
[950 

i;4oo 

"Ir 

.706 

lolfieo 

9,760 
6;050 

11,620 

l',900 

1 

t.||K 

,760 

10,080 
12;  860 

[a; 700 

¥i 

2,158 

,588 

•('I- 

'.B& 

8,240 

13^600 
4,920 

41s 

4,920 

i;»eo 

:69 

H 

3*.Z 

■:94 

11' MO 
4;22tl 

£^480 

14,090 
7;  700 

2,368 

H 

is 

'.90 

9,660 
6;  680 

12,130 
9;  140 

.5,690 
,3;  580 

t:| 

:si3 

1 

.. 

.608 
:438 
:624 

,660 

sisio 

ss 

6,060 

6,570 

li 
li 

6.330 
6,330 

7,360 
10; 230 

1,«S 
1,710 
870 
1,456 

i;320 
1,320 

,. 

9.6 

117 
9.7 

■i 

:635 

2^810 
6;  440 
9,150 

,070 
7)470 

2!  960 
8;360 

8)670 

1)232 
1,(64 

i 

:489 
.68 

:606 
.405 

10 
14 

i!4.2 
25: 8 

Is 

.806 
:783 

5:S8 

i 

7;  740 
7,320 

7,290 
9,140 
2,390 
6,640 
9,420 

i 

■li 

12;  600 
6,620 
13,040 
13^620 
12,560 

1,837 
1,900 
1,160 

i;730 
1,260 

i;S40 
1,860 

» 

!i 

.60* 

il'.m 

6^000 
7;680 

■1:3 

7;740 

15;  600 
9;040 

l:S 

)478 
)99 

'.m 

i 

40 

33-9 

34;  S 

i 

25:  fi 

-878 
-fl24 

:so 

-6S 

6,870 
9,860 

4^960 
b:330 
3,520 

li 

&.3.V) 

11;  400 

el  em 
4:220 

Koso 

7,180 

ifllsoo 

13; 150 

8:940 
10,310 

2;260 
1,525 

H 

17:8 

.796 

6[770 

?s 

9;770 

'3 

i 

•1 

12.1 
6.3 

.094 

3,620 

9:000 

10,880 
13  540 
4,800 

1)320 

w*B  1906— VOL  g -40 
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Table  I.—CroM-bending 


LocaUty. 

Molrture 

over35pereent,                     ] 

Name. 

1 

•s 

1 

f     '^ 

i 

~     1 
J   1 

ii 

se 
SB 

US' 

1 

III 

■B 

>  i 

^i  s 

S£ 

tas 

2 

a 

£ 

ia 

a 

, 

37  3     0 

m    6 

410       8 

^ 

liJ.050 

1~BS^ 

8up» 

Untoowii 

U^rSmn 

5 

356 

ef     ■ 

9^     ; 

870 

160 

li370 

75S       ! 

Di. 

MaHnium 

12 

3S1 

843      t 

Ifo     i 

MO 

'] 

490 

l^OM 
1,160 

(Lamm)  Forosl 

617      i 

120 ;   ft 

280 

540 

1,293 

KflHfrve   Ba- 

Maitoiira 

9 

ISO  I   t 

750 

i;450 

1    taan 

780 

45.1 

M        fl 

210'j    < 

200 

780 

l'22I 

I)u 

Tarla. 

Mainmum 

21 

588 

62        1 
605      ' 

370      ( 

390 
120 

) 

11 

Unkn  -wn 

MBumuro 

87  9 

i;750 

190 

SB7     ; 

000      . 

240 

i 

Calftntat 

VlMy 

Masimiiin 
Aiarage 

15 

94 

336      ! 

s  i 

000 

600 
400 

1,195 
940 

Do 

Mmdoro 

Majomum 

10 

67 

492      ; 

no     ■ 

020 

; 

i 

1,160 

747      8 

090    li 

770 

li 

,226 

Intoipivn 

Maximum 

446 

77        1 

sso 

430 

300 

Average 

808      ; 

070      i 

700 

i: 

Isss 

Do 

!    riue? 

sssr 

I'- 

B5 
3' 7 

3S0 

200 

i)i3a 

Average 

77        1 

290     ; 

890 

Do 

Uanlmuui 

^IS 

500 

1 

692      4 

800 

i',m! 

Maximum 

76        9 

1; 

621       1 

548     : 

630 

92.5 

632      ! 

000 

1|d6S 

ll 

103 

i 

920 

598      t 

780 

1 

260 

679       6 

900     ; 

080 

1,213 

Do 

Zamljah- 

e 

111 

604 

560 

i;360 

Minimum 

OEO      ■ 

570 

i 

810 

Average 

849       i 

780      1 

460 

l|768 

Batls 

Maximum 

43S 

882      7 

680 

2055 

Minimum 

82        3 

330 

li 

010 

1,293 

TAmbo,  Cnia 

Merage 

726      : 

620 

2035 

Do 

100 

340 

i',m 

i 

660 

462 

841      i 

740 

[702 

wIKm 

160 

Average 

W 

623      ! 

800     ; 

310 

1 

:i 

Zamlialfs 

Ma^tlmum 

460 

488      ; 

050    : 

oao 

600 

ATeragB 

S44 

1,427 

TTnknown 

10 

11 

000 

49  1 

540       4 

080 

900 

(Ambos  Lama 
Amoos  Lama 

ATerage 

Aranga 

Average 

82 

522      2 

900       1 

170 

6  1«' 

"^i 

Hasbato 

Manmum 

It. 

880 

390 

456      J 

400     ; 

860 

Octidental 

Vvoragfi 

180 

1,280 

i( 

900 

030 

491       ■ 

220      < 

500 

1^090 

• 

Vietage 

67  7 

1,133 

Ma>apia 

Lagiina 

330 

300 

1  420 

4S 

343      3 

filO      3 

610 

3 
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gtrengtk  of  FMlippine  limher — Coctinued. 


Molstura  20  to  35  per  cent. 

Moisture  under  20  pet  cent. 

K 

'? 

f 

If 

It 

n 

1^ 

£■ 

el 

If       II 

t^ 

h 

2 

3 

„g^ 

■3 

g^ 

ttg^  ^S" 

"0 

ji 

•3 
1 

1 

3 
■3 

!l 

ill 

lis 

11 
lis 

-.i 

III 

s 
■3 

s 
1 

i 
1 

ft 
i 

ill 

5  If 

III 

1 

1 

3 

f 

/^ 

s 

CO 

fcl 

a 

s 

m 

W3 

n  117 

T.ifin 

190V 

14  ■! 

1  n«? 

n7n 

4V 

36.6 

'2;4!o 

8;230 

*'mo 

61 

.70 

9 

'rl 

me 

rnin 

10  4 

rm 

fiO'iO 

7600 

•"1 

Ili 

.363 

6;m 

:^ 

sisso 

1:340 

Ifl 

» 

St? 

6,330 

1« 

^ 

.7M 

;«n 

li;3S0 

'.;« 

,230 

10 

^ 

'^ 

32J 

7,  Ml 

21 

,060 

m 

.5UH 

„. 

,„ 

1  mi 

iC 

I'WO 

a) 

^ 

ai 

"■' 

.wt 

.ai 

o,AJU 

.784 

, 

sir, 

Ml 

■s 

M.I 

B,m 

1,190 

Ili.  J 

5,060 

1,330 

20 
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Tablb  I.- 

Dmst-bemHTtg 

MolBt 

raov«35pBrcBDt.                   | 

1 

1 

11 

1 

1 

fl 

a 

1 

h 

■s 

IS 

'4 

N 

1 

^^R 

HK 

sr-:? 

a 

3 

1  Average 

a??. 

on,Vi 

10  280 

1627 

ffl.a 

.553 

2,810 

5,200 

1,290 

fi7,-l 

711 

1    Province, 

Mimaum... 

»>> 

,W 

4,500 

ti,U40 

1,110 

y  Google 
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strength  of  Philippine  timber — Continued. 


MolBtare  20  to  3S percent. 

Moisture  under  20  per  cent. 

1 
1 

1 

T? 

E 

i 

1 
I 

i 

Is 

1 

II 

a 

III 

ii 

Pi 

ii, 

|l 

■s 

1 

1 

e 

i 

■s 

Ii 
1 

II 

III 

1 

lis. 

1^ 

n 
« 

f 

„ 

2&4 
22 

iflas 

■!:S 

Ii 

10,S30 

lis 

8,770 

',150 

ll5 

18 

19.8 

:76 

.'807 

»;860 

laioso 

II 

19[8a0 

is;  820 
5,310 

i;48o 

2;  270 

39 

H 

1 

H 

"■' 

;i 

3;  510 

4;  150 

li:S 

^■i 

H 

ii 

584 

s 

4:220 

HOSO 

,:.„ 

l!340 

:4a: 

y  Google 
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Table 

IL— 

tompresHwe 

trmgth  along 

KoietureoverM 

per  cant. 

«o,^.   ^^ 

.7 

rapture 
(pounds 

AvonigB.... 

67 

^..          0 

w. 

3,840 

ulVim^m" 

SO 

41.8 

m 

8,070 

Mfnlmum" 

™ 

S:f 

Tl? 

« 

Ml^SSm"' 

20 

fin* 

MS 

40.5 

M 

^750 

44.1 

Mi^^m" 

g 

375 

«f 

84.4 

ftrn 

4;6fiO 

3,6« 

ttiB  wood  commonly  known  as  Dungon  but  Is  oftan  sold  under  ih 
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the  grain  of  Philippine  timber. 


stureM 

035  pore 

snt. 
Stress  at 

M 

sture  under  20  p«.ent. 

Specific 

Moisture 
(per 

Specific 

rupture 

Specific 

^oTdiy 

ot^^a. 

gravity 

s^fre 

oC^tl 

Mature 

•s 

(pounds 

^f^^ll 

-  7„- 

ii»h>. 

inch).' 

30.5 

4,040 

12.4 

a458 

8,180 

0  448 

36 

4,550 

32 

I9L4 

9,270 

m 

2S 

.40 

!404 

!40 

711 

6740 

114 

'^' 

^'^' 

1645 

^ 

■~ 

Sis 

1      " 

III 

;618 

9',m 

!,W 



;68S 

28.8 

6,190 

:t48 

24 

1    1, 

.76 

1      " 

.82 

'k^ 

110 

!82 
.629 
.697 



!59li 

7,080 

8,330 

.783 

34.6 

8,800 

17 

its 

:88 

10,300 

.      m, 

20.2 

.725 

6,109 

5.2 

.728 

6,800 

1 

!89 

2S.5 

8,340 

" 

■" 

9,510 
6;  260 

j  1; 

!90 

7'5S0 

1   " 

:p3 

28.5 

534 

5,290 

7,5 

.484 

8,740 

if 

iK 

Ifl 

!77 

7,060 

24 

*384 

3o!r 

s^oao 

!424 

5^230 

^469 

5  450 

32 

19.9 

.58 

6,S21 

72 

.68 

27.2 

.aw 

3,782 

19.2 

.376 

!eo4 

3,^ 

8^870 

.         92 

'.WH 

.478 

■     4,150 

.405 

26.6 

592 

5,500 

12  4 

661 

7,140 

:54 

5,910 

!70 

20 

^485 

3,990 

4.2 

.601 

.4;  970 

;478 

35,9 

.779 

0,250 

.807 

.782 

M 

7,600 

16 

14  8 

8;^ 

3,650 

82 

315 

6;030 

19.8 

6;540 

:673 

S3.4 

6,570 

.77 

.77 

5;  530 

ia8 

.77 

«;510 

79 

■1 

25.2 

gg" 

6,4M 

g^' 

9.420 

04 

34 

:985 

7;  970 

48 

18,4 

:ss2 

!!,»70 

.        108 

:985 

20 

.788 

40 

25:1 

■^ 

si  670 
3;  460 

46 

:m 

30.7 

issi 

(logo 

13  5 

.694 

6  590 

:m 

* 

5^040 

10 

10' 

s'lS 

54 

m2 

:7ll 

7;  100 

:7i3 

81700 

42 

28.3 

s;790 
6,980 

42 

"is 

.80S 

10,340 

K 

:^ 

112 

34.7 

!e«5 

7,700 

.712 

4,000 

::: 

,6 

:7o 

:47s 

y  Google 
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Table  II. — Cmnprfssi; 


SpecLfle 
gravity 


raptiifB 
(pounds 


MacaaBln Unknown . . 

Cftlantita Albay 


.    Ambos  Camarint 


Malugar-... 
Lumbayfl" . 


,'  Ujiknown.. 
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grain  of  Philippine  timber — Continued, 
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Tte  form  of  tie  piece  used  for  shear  leste  is  bIiowh  in  fig.  2,  Plate  II.  The  piecee 
were  either  IJ  or  IJ  inches  thick,  3  inches  wide,  and  18  inches  long,  Jual  1  inch  from 
oneendof  the  piece  ahoie  was  cut  live-eighths  inch  by  1  inch,  through  which  a  rectan- 
gular steel  bar  was  placed.  The  oppoaite  end  of  the  test  piece  was  then  gripped  in  the 
upper  jaws  of  the  machine  and  the  load  wae  applied  on  the  steel  bar  until  the  matcrifd 
directly  under  it  was  sheared  out.    It  will  be  seen  that  this  arrai^ment  j)roduc 


double  shear,  the ! 

the  piece.     For  these  tests  the  machine  was  operated 

Table  111. ~Skearin<f  streiigih  along  the  grc 


being  either  3  or  3i  square  inches,  depending  upon  the  thickness  of 
•  ,.....1, 1.; ^_  J    ■aepeedof  0.3  inch  perm' 

I  of  Philippitte  limber. 
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Table  111.-— Sheanng  strength  al(mg  the  grain  of  Philippine  timber— (^ntinued. 


(pounds 
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OompreEsion  acroes  the  grain,  as  it  usually  occurs  in  practice,  is  a  combination  of 
simple  compreaaion  over  a  given  area,  and  Bhearing  and  bending  of  the  material  along 
the  edges  of  that  area.  It  waa  desired,  if  possible,  to  determine  just  what  part  ol  the 
load  went  into  simple  compression  and  what  part  was  used  in  shearing  and  bending 
the  material  along  the  edges  of  the  area  compressed.  The  following  method  was 
adopted  and  has  proven  very  satisfactory. 

Pieces  4  by  4  inches  by  6  feet  were  used.  The  oiece  to  be  tested  was  laid  upon  the 
table  of  the  machine  and  tne  load  was  applied  to  cast-iron  blocks  laid  across  the  test 
piece.  (See  flg.  3,  Plate  II.)  Two  teste  were  made  upon  each  piece;  one  with  an  iron 
block  2  inches  wide  and  one  with  an  iron  block  6  inches  wide,  the  material  under  the 
iron  block  being  compressed  O.S  inch  unJeas  it  showed  a  decided  point  of  failure 
before  that  deflection  was  reached.  If  no  point  of  failure  could  be  detected,  0.6  inch 
deflection  waa  assumed  arbitrarily  as  the  point  of  failure. 

Let  W  equal  the  load  necessary  to  apply  on  the  6-inch  block  to  produce  a  given 
deflection,  and  let  W  equal  the  load  necessary  to  appl^  on  the  2-iiich  block  to  prMuce 
the  same  deflection,  then  W — W  equals  the  load  which  would  produce  that  deflec- 
tion upon  an  area  4  by  4  inches  by  simple  compression — that  is,  without  the  support 
usually  given  by  the  material  along  the  edges  of  tne  area  over  which  the  load  is  applied ; 

W— W 
therefore,  — jg —  equals  the  stress  of  simple  compression  in  pounds  per  square  inch. 

This  quantity  will  be  called  P. 

Now,  to  determine  the  part  of  the  load  which  is  used  in  bending  the  material  along 
the  edges,  the  test  with  the  2-inch  block  will  be  considered. 

The  area  under  compression  is  8  square  inchea;  therefore,  8?  equals  the  part  of  the 
load  which  produces  simple  compreesion,  and  since  W  equals  the  total  load  applied, 
W'-~8P  equals  the  part  of  the  Iwd  which  bends  and  sheais  the  fiber  along  the  edges 

of  the  block,  and  — — g —  equals  the  stress  in  pounds  per  linear  inch,  which  produces 
bending  and  shearing  of  the  fibers  a 

For  small  deflections  and  large  a 
rapidly  as  the  deflection  increases,  ana  lor  laive  uenections  ana  smau  areas  waicn 
have  their  greater  dimension  extendiiw  across  the  grain,  .p  is  a  very  important  factor, 
often  much  more  important  than  P.  P  and  p  are  very  nearly  independent  of  the  area 
under  consideration,  and  may  therefore  be  used  in  all  ordinary  cases  of  compreesion 
across  the  ^rain. 

In  the  fmlowing  plates  values  of  P  are  represented  by  curves  A,  and  values  of  p  by 
curves  B,    All  specimens  which  were  tested  were  clear  and  sound. 


As  previously  stated,  moisture  disks  were  cut  at  A,  B,  and  C.  (See  fig.  1,  Plate  II.) 
These  disks  were  about  three-eighths  of  an  inch  thick.  They  were  weighed  as  soon 
as  cut  and  then  placed  in  a  small,  steam  dry  kiln,  having  a  temperature  of  110°  C, 
until  they  were  dried  to  constant  weight  and  then  weighed  again.  The  difference 
between  the  original  weight  and  the  weight  after  drying  was  considered  as  the  weight 
of  the  moisture,  and  the  percentage  of  moisture  was  determined  with  reference  to  the 
dry  weight. 

In  all  cases  the  specific  gravity  was  determined  from  the  Jull-siKed  beam.  After 
the  moisture  content  was  determined  at  A,  B,  and  C  (see  fig.  1,  Plate  II),  the  results 
were  averaged  to  obtain  the  aven^  percentage  of  moisture  for  the  entire  beam  and 
the  specific  gravity  was  determined  for  dry  wood.  For  this  paper,  the  following 
arbitrary  claBsification  for  heaviness  is  made:  Light,  lees  than  0.50;  moderately 
heavy,  0.60  to  0.70;  heavy,  0.70  to  0.90;  very  heavy,  over  0.90.  Thus  Lauan  would 
be  ciaaaed  aa  light;  Apitong,   moderately  heavy;  Yacal,   heavy;  and  Ebony,   very 


While  hardneaa  is  an  important  property  of  all  materials  of  construction  and  has 
received  considerable  attention  by  technologists,  there  is  great  diversity  of  opinion 
Be  to  how  this  property  shall  be  defined,  tested,  and  measured.  No  measure  of  hard- 
ness has  yet  been  proposed  which  is  entirely  satisfactory  for  all  materials.    The 
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wood  worker  Bays  a  wood  is  hard  if  it  resisla  penetration  by  wood-working  tools.  This 
is  probably  as  satisfactory  a  definition  aa  can  be  given,  and  the  tests  made  by  this 
bureau  are  based  upon  this  conception  of  hardness.  For  lack  of  a  better  method,  a 
scale  of  hardness  tor  woods  has  been  arranged  in  the  following  manner:  Representative 
samples  of  the  various  species  were  selected  for  this  test.  The  pieces  were  seasoned 
and  one  surface  of  each  was  carefully  smoothed.  Across  the  grain  of  each  smoothed 
surface  a  hardened  steel  point  was  drawn,  with  a  pressure  of  3.3  pounds.  The  depth 
of  the  scratch  produced  was  considered  a  measure  of  hardness.  On  such  woods  as 
Ebony  and  Bansalaguin  the  steel  point  had  very  little  effect,  while  on  California 
Redwood  and  Calantas  it  made  a  r^ged  scratch  one  thirty-second  of  an  inch  or  more 
in  depth.  No  claim  ismadeforgreat  accuracy  by  the  above  method,  and  it  is  possible 
that  the  order  of  hardness  may  be  altered  slightly  if  a  more  satisfactory  teat  can  be 


fe  arranged  in  order  of  hanhiess. 


Mu 

Uu- 

IvJnd  ol  «  >0(1 

RfmarkB. 

'™ 

Kind  of  wood. 

Remarks. 

Is 

K3.n„. 

'"IS- 

~^7 

TJlt 

*'do 

1005 

aaaallt 

Do 

031 

Apilong    ^ 

Mtderatelyhard. 

law 

Be"™ 

Do 

038 

Tanguile 

Do 

Aranga 

040 

Sa<^at 

Do 

1011 

Quyo 

Hard 

1013 

Tlndalo 

Yacal 

044 

Bftlacat 

Do 

Do 

Or^on  Pine 

lOlfl 

Btttitman 

Macaasln 

049 

S™. 

Do 

pXSbria 

Do 

063 

V^ylt 

1020 

Do 

Ipn 
Ualugay 

mn 

CaJantaa 

1023 

K 

StmctUTol  qmlities. — Lauan  is  a  light  and  soft  wood  that  fakes  a  fair  polish.  It 
is  not  durable  in  the  ground  or  when  exposed  to  the  sun  and  the  rain.  It  seasons 
well,  is  usually  free  from  defects,  and  is  not  inclined  to  split  or  check. 

Appearance,  color,  and  grain. — Both  the  heartwood  and  sapwood  of  Lauan  are 
nearly  white.     The  wood  has  a  straight  but  rather  coarse  grain. 

Uset. — Lauan  is  used  in  light  and  temporarv  construction.  It  is  also  used  in  cab- 
inetmakii^,  in  inferior  furniture,  and  for  small  boats. 

Provinces  leading  in  production. — Negros  Occidental,  Bulacan,  Bataan,  Leyte,  and 
Zambales. 

Si^es. — On  acoastal  plain  inMindoro  the  average  diameter  of  575  trees  over  16  inches 
(40  centimeters)  of  Lauan  (Shorea  contorta  Vid.)  is  26  inches  (66  centimeters).  On 
the  lower  slopes  of  Mount  Silay,  in  Negros  Occidental,  the  average  diameter  of  885 
trees  over  16  inches  (40  centimeters)  or  Almon  is  28  inches  (71  centimeters).  The 
lerchantable  length  of  15  measured  trees  of  this  species  is  88  feet  (27  meters), 
n  of  Tayabas  has  a  maximum  diameter  of  35  inches  (89  centimeters)  and 

in,   Bayucan,   Sandana;  Cag.,   Balabas;  II., 


The  £■„ 


"  All  information  here  g 


and  botanical  names 


was  collected  and  arrai^d  by  H.  S.  Whitford,  forester,  chief  of  the  division  of  forest 
products. 

b  In  connection  with  the  common  names,  the  dialects  of  the  names,  or  the  provinces 
where  they  are  used,  are  shown  by  the  following  abbreviations;  T.,  Tt^Iog;  C^., 
Caffiiyan;  11.,  Ilocano;  J'amp.,  Pammnga;  Neg.,  Negrito;  V.,  Visayan;  B.,  Bicol; 
N.  v.,  Nueva  Viscaya;  Isa.,  Isabela;  Pai^.,  Pangaainan;  Z.,  Zarahalee. 
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,  MalasinoTO,  Hapnit. 
iteiMiris.— Several  different  kinds  oi  woods  are  marketed  under  the  name  of  Lauan. 
They  are  claeaified  as  red  and  wiiite  Lauan.  The  ted  Lauans  are  allied  to  Balacbacaii 
and  Tanguile  in  atructural  qualities.  (See  under  these  nameB.)  There  are  at  least 
two  white  Lauans.  Shorea  contorta  Vid.,  found  in  the  provincGB  of  Mindoro,  Bataan, 
and  Zambales,  is  the  true  white  Lauaa.  Shorea  squamala  from  the  island  of  Negros 
IB  known  under  the  Visajmn  nanie  of  Almon  or  Lauaan.  It  is  probable  that  the  true 
I-auan  (Sftwea  contorta)  and  Almon  (Shorea  xqtiamata)  are  known  on  the  market  from 
oliier  provinces  under  other  nam^. 


StrucluTol  qvalitie*. — Apitoiig  ia  a  moderately  heavy,  hard  wood  that  is  iairly  durable 
and  usually  clear  and  sound.    It  shrinks  considerably  in  drying,  but  does  not  check 

Ajmearawx,  color,  and  gTmn. — Apitoi^  has  a  reddish  color.  It  is  straight  but  rather 
coarse  grained. 

Xlses. — Apitong  ia  used  in  ordinary  construction,  in  shipbuilding,  and  for  inferior 
furniture. 

Pravinfen  leadingin  production. — Bataan,  Zambales,  Negros  Occidental,  Arabos  Ca- 
marines,  Tayabae,  Bulacas,  and  Mindoro. 

Sizes. — On  a  coastal  plain  in  Mindoro  the  avers^  diameter  of  7.1  trees  over  16  inches 
(40  centimeters)  of  Apitong  [pvpterocarpua  sp.)  is  26  inches  (67  centimeters).  In 
Negros  the  average  diameter  of  1,051  trees  over  16  inches  (40  centimeters)  is  24  inches 
(60  centimeters),  and  the  average  merchantable  length  of  13  measured  trees  is  62  feet 
(19  meters).  These  dimensions  are  tor  D.  grandijlorus  Blanco.  The  sizes  given  are 
thou^t  to  be  low,  for  alarge  percentage  of  the  Negros  trees  measured  had  been  injured 
by  tapping  for  resin. 

ITse  Apitong  (species  not  known)  of  Tayabas  has  a  maximum  clear  length  of  100 
feet  (30  meters)  and  a  maximum  diameter  or  45  inches  (114  centimeters). 

On  a  coastal  plain  in  Mindoro  the  average  diameter  of  161  trees  over  16  inches  (40 
centimeters)  of  Hagachac  (Dipterocarpus  lasiopodiis  Perk.)  is  26  inches  (67  centimeters). 
In  a  similar  habitat  in  Baler,  Tayabas,  the  average  diameter  of  all  the  trees  on 
31  acres,  8  inches  (20  centimeters)  and  over,  ot  Hagachac  is  21  inches  (53  centimeters). 
The  maximum  diameter  is  53  inches  (134  centimeters),  and  the  average  clear  length 
is  86  feet  (26  meters). 

Ck)m»MniTi(im*8.— Apitong:  T.,  Apitong,  Hapiton,  Apiton,  Balao;  B.,Analiaon;  V., 
Hapitan  Mapitan;  Cag.,  Camuyao,  Duco;Il.,  Canunyao.  Panao:  T.  Bulay  (Batangas), 
Balao,  Malapao,  Malapaho,  Panao,  Panuo.     Hagachac:  T.,  Hagachac. 

Rermrks.^At  least  four  species  are  placed  on  the  market  as  Apitoi^.  They  are  the 
true  Apitong  (Dipt^oearpus  grandinoms  Blanco),  Panao  (BipterocaTpus vemidjluus 
Blanco),  ^^chac  (Dipterocarpus  laetopodus  Perk.),  and  an  undescribed  species 
from  Mindoro  that  has  the  common  name  of  Apiloi^  (Dipterocarpus  sp.).  The  woods 
ot  these  four  species  differ  but  little  in  appearance. 

Bettergrades  of  Apitong  are  sometimes  sold  as  Guijo. 


Stmclvxal  quaiitiee. — The  wood  ot  Guijo  ia  moderately  heavy,  hard,  strong,  brittle, 
fairly  durable,  and  usually  free  from  defects.  It  ia  inclined  to  warp  and  check  in 
drying.  , 

Appearance,  color,  and  grain. — Guijo  has  an  ashy  red  color  and  ia  straight  grained. 

{/set. — Guijo  is  used  in  general  construction  and  shipbuilding,  for  carriage  wheels 
and  shafts,  for  flooring  and  girders  of  houses,  and  tor  inferior  furniture. 

n — -■ r..j; —   ,~j  jjroiiMrfion.^Mindoro,   Tayabas,   Leyte,   Ambos   Camarines, 

plain  in  Mini 

(40  centimeters)  of  Sliorea  gui»o  t .,--   

Tayabas,  the  averse  diameter  tortreesover8inches(20  centimeters)  of  Gui 
ured  on  81  acrea,  is  13  inches  (33  centimeters),  the  maximum  diameter  35  inches  (89 
centimeters),  and  the  average  clear  length  39  feet  (12  meters).  In  southern  Tayabas 
there  ia  a  reported  maximum  diameter  for  Guijo  ot  40  inches  (101  centimeters)  and  a 
maximum  clear  length  of  88  feet  (27  meters). 

Ormmm  names.— T.,   Guiso,   Guijo,   Guisdc,   GuiaihaiK,   Betic   (Laguna);  Cag., 
"    "     "    Spang,  Curucat,  Curyao;  11.,  Yamban,  Niquet,  Zimaya, 
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Bemarka. — So  far  as  is  known,  there  is  only  one  species  plact 
Guiio.  This  is  Shorea  ffuiso  Blume,  though  better  grades  ot  Ap 
sola  as  Guijo. 


Structural  qualities. — The  wood  ot  Molave  is  hard,  heavy,  and  brittle.  It  is  almpst 
impervious  to  decay  and  is  not  attacked  by  the  anay  (white  ant).  It  checks  slightly 
in  seasoning.    Heart  checks  and  small  knots  are  quite  frequent. 

Ap}>earanc£,  color,  and  grain. — The  heartwood  oi  Molave  ia  pale  yellow  and  the  sap- 
wood  is  only  dightly  lighter  in  color.  The  wood  is  very  fine  and  usually  cross-grained. 
Psea.— The  wood  of  Molave  is  most  highly  valued  for  general  building  purposes, 
where  durability  ia  essential.  It  is  used  in  shipbnildii^;  for  posts,  sleepers,  and 
interior  trim  of  houses;  and  in  cabinetmaking  and  turnery. 

Province  leading  m  pTOrfwciMm.—Tayabas,  Leyte,  luisamis,  Negros  Occidental, 
Ambos  Camarines,  Cagayan,  and  Iloilo. 

Sizes. — There  is  a  reported  maximum  diameter  of  45  inches  (114  centimeters)  and 
a  maximum  clear  length  of  24  feet  (7.3  meters)  for  Molave  in  Tayabas.  The  tree  is 
usually  irregular  in  shape,  with  heavy  large  branches,  apart  o£  which  may  be  utilized. 

'^"  "   "" " '  '   ""■   """    Molave;  T.,  Molauin,  Lanahan;  V, 


—Spanish-Filipino,  Molave;  T.,  Molauin,  Lanahan;  V,,  Aguhi.__, 
Bongabon,  Bulaon,  Hamoraun,  Mauraun,  Tugae,  Tuigan,  Agubarao;  II.,  Anmgauaii, 
Danigga,  Sagad,  Sagat;  B.,  Amoraun,  Hamuraon;  Pamp.,  Bulaun,  Bulauen;  Neg. 
Yangal;  C^.  and  Isa.,  Amuganan;  Surigao,  Amuyaon  (boards),  Buyog-tongon  (con 
struction),  Tu»io. 

Remarks.^VtUx  littoralis  Deene,  is  the  principal  species  from,  which  Molave  ia 
obtained,  though  how  much  of  the  wood  on  the  market  comes  from  a  closely  related 
species,  Fi(kc  pubescens  Vahl.,  ia  not  known.     (See  "Saealit.") 


Structural  qualities. — The  wood  of  Yacal  is  heavy,  hard,  strong,  elastic,  and  quite 
durable.    Itoreaks  in  long  splinters. 

Appearance,  color,  and  gram. — Yacal  has  a  dirty  yellow  color  and  is  rather  coarse 
but  strait  grained. 

Cms.— Yacal  is  used  in  general  construction  and  in  shipbuildii^,  and  is  particu- 
larly valuable  for  beams,  on  account  of  its  stiffness  and  high  modulus  of  rupture. 

Provinces  hading  in  production. — Tayabas,  Misamis,  Surigao,  and  Ca^yan. 

Si>es.— There  is  a  reported  maximum  diameter  ot  33  inches  (84  centimeters)  and  a 
maximum  clear  length  of  52  feet  (16  meters)  for  Yacal  from  Tayabas.  The  tree  attains 
sizes  considerably  larger  than  this  in  other  provinces.  One  tree  was  measured  at 
Santa  Maria,  Zamboai^a,  that  had  a  diameter  of  48  inches  (122  centimeters). 

Common  names.— T.,  Yacal,  Dilao,  YacaJ  puti,  Papolongan,  Saplungan;  II., 
Ta^ay,  Pangi,  Banutan,  Se^ay,  Pani^ayen,  Cdlot,  Sallapugua;  V.,  Linap;  Pamp., 
Siacal;  N.  V.,  Banutan. 

Remarhs.- — The  wood  ot  Yacal  is  obtained  from  Hopea  vlagata  Vid.     While  it  is  very 

Erobable  that  other  species  are  placed  on  the  market  as  Yacal,  yet  it  is  not  positively 
nown  what  these  species  ate. 


when  properly  treated  and  takes  a  fine  finish. 

Apveoranee,  color,  and  grain.- — The  heartwood  of  Narra  is  white,  yellow,  or  red, 
and  the  sapwood  nearly  white.  Tne  grain  is  rather  fine,  but  irregular,  and  very 
beautiful  wnen  quarter^awn. 

Uses. — Narra  is  used  principally  for  fine  furniture,  cabinetmaking,  and  interior 

Province*  leading  in  production.— Cagayan,  Mindoro,  Tayabas,  Albay,  leabela,  and 
Sorsogon. 

Sizes. — On  a  coastal  plain  in  Mindoro  the  average  diameter  of  137  trees  16  inches 
(40  centimeters)  and  over  ot  Narra  {Pterocarpus  inmcus  Willd.)  is  29  inches  (74  centi- 
meters). In  a  similar  habitat  in  Baler,  Tayabas,  the  average  diameter  of  all  Narra 
trees  8  inches  (20  centimeters)  and  over,  on  31  acres,  is  25  inches  (63  centimeters), 
the  maximum  diameter  is  50  inches  (127  centimeters),  and  the  average  clear  length 
i925feet{7.6meterB).  In  southern  Tayaba  Narra  hasarecorded  maximum  diameter 
of  40  inches  (101  centimeters)  and  a  maximum  clear  length  ot  40  feet  (12.2  meters). 
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Commim  name».—T.,  Narra,  Asana;  Pamp.,  Aaana,  Apalit,  Daitanag;  Cag.,  Tagga, 
Antangan,  Taygat;  Isa.,  Tagga,  Antegan,  Dungcin  (Calmgan  Igorot);  B,,  Naga;  V., 
Sai^que,  Narra^  II.,  Sangque,  Magalayao. 

Remark!.— There  are  two  well-known  species  of  Narra,  Fterocarpus  iniKcus  Willd. 
and  P.  eckinatui  Pere.  Botanically  there  are  a  number  of  other  species,  but  little, 
if  any,  wood  on.  the  market  cornea  rrom  these. 

Narra  is  divided  commercially  into  two  varietiee,  called  Red  and  Yellow.  So  far 
aa  is  known  this  division  is  not  a  specific  one,  but  a  difference  dne  to  the  habitat  in 
which  the  tree  grows.  Both  speciea,  Pterocarpus  iwKcus  and  P.  echinatits,  have  the 
red  and  yellow  varieties.  The  red  grows  in  the  hOly  country,  near  the  streams  gener- 
ally, and  the  yellow  is  found  in  the  flats  near  the  seacoaet. 

Slabs  are  obtained  from  the  buttiesBes  of  Narra,  from  which  lai^e  one-piece  table 
tops  are  made.  These  are  sometimes  6  feet  and  over  in  diameter,  Narra  wood  is 
often  finished  in  its  natural  color  and  sometimes  stained  brown  or  dark  red. 

Structural  qualUka. — Tanguile  is  a  light,  moderately  hard  structural  timber  that 
varies  considerably  in  quality.  It  is  not  durable  in  the  ground  or  when  exposed  to  the 
sun  and  rain.    The  heartwood  of  Tanguile  is  frequently  unsound. 

Appearatiee,  color,  and  grmn.^Tanguile  ia  light  reddish  brown  in  color  and  is  rather 
coarse  grained. 

Dies.— -The  wood  is  used  inlightandmediumgrade  construction  and  is  highly  prized 
for  small  boats. 

Proviwxt  leadintj  in  productw-n.—Sutigao,  Bataan,  Cagayan,  Cebu,  Tayahaa,  and 
Bohol. 

Sizes.— See  "Balacbacan"  for  size. 

Common  mmeg.—T.  Tai^uile,  Tanguili,  Panonaongin,  Tangiie,  Tangili;  V.,  Balac- 
bacan,  Babanganon;  II.,  Bunga,  Tamug,  Araca;  B..  Adamuy, 

Semaria. — Shorea  polytperma  Merr.  is  the  botanical  name  of  Tanguile.  There  is 
very  little  doubt  that  a  portion  of  the  lumber  that  is  put  on  the  market  aa  Balarbacan 
(see  p.  644)  is  Tai^iile. 

Structural  qualities. — Sacat  is  a  moderately  heavy  and  moderately  hard  wood.  It  is 
not  very  durable  in  the  ground  or  when  exposed  to  sun  and  rain. 

Afvearance,  color,  and  grcdn. — Sacat  is  yellow  and  gray  in  color,  and  ia  coarse  but 
straight  grained. 

Usee. — Sacat  is  used  in  light  construction. 

Provincea  leading  m  prorfMction. —Pai^asinan,  TarW,  Bulacan,and  Pampanga. 

Common  names. — T.,  Sacat,  Pangsaquet;  II.,  Saguet. 

Remarks. — The  tree  that  j^ields  the  wood  Sacat  is  Terminalia  nilens  Presl.  Termi- 
nalia  eduhis  Blanco  (Calumpit)  yields  a  wood  very  much  like  Sacat. 

Structta-al  qualities. — Ipil  is  moderately  heavy  to  heavy,  hard,  strong,  almost  imper- 
vious to  decay,  and  is  seldom,  if  ever;  attacked  by  the  anay  (white  aat). 

Appearance,  color,  and  grain. — Ipil  is  Iwht  yellow  to  dark  brown  in  color.  The  grain 
is  usually  stra^ht.    It  takes  a  beautiful  dark-brown  iiuish. 

Uses. — Ipil  is  used  for  general  first-class  construction,  especially  jiosta  of  houses;  for 
sleepers,  and  for  furniture  and  cahinetmaking.  Sleepers  made  of  this  wood  have  been . 
buried  for  more  than  ten  yeara  without  showing  any  signa  ot  decay;  consequently,  it 
is  highly  valued  for  railrotid  ties. 

Prownces  lea^ng  in  production. — -Palawan,  Cagayan,  Mindoro,  Masbate,  and  Ambos 
Camarinee. 

Sizes. — On  a  coaatal  plain  in  Palawan  the  average  diameter  of  60  trees  18  inches  (45 
centimeters)  and  over  for  Intsia  bijitga  is  24  inches  (61  centimeters),  and  the  average 
clear  lei^th  of  20  trees  is  29  feet  (9  meters) . 

Common  names. — T.,  Ipil,  Camantatali  (Lf^na),  Taal;  11.,  Sangay;  V.,  Ipil; 
Guam,  Ipil;  Samoa,  Ifi-Iele;  Pang.,  Obien,  Ubien:  Z.,  Nala. 

Remarks. — The  principal  apecies  that  yield  the  timber  Ipil  ia  Intna  fryuaa  0.  Kxintze. 
Intsia  ofuminalaMerr.,  however,  tumiaheaaomeof  the  wood,  and  the  Ipil  of  Mindanao 
comes  from  a  third  unidentified  species. 

Structural  qualities. — Dungon  is  moderately  heavy  to  heavy,  strong,  tj)ugh,  durable, 
and  very  hard.  It  is  difficult  to  work,  ia  inclined  to  warp,  and  neart  checks  are 
numerous 
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Appearamce,  color,  and  ffrain. — Dungon  haa  s,  chocolate-brown  color  and  a.  fine,  close 

Uses.^Duaffm  is  used  in  firat-claas  conatruction  where  streMth  and  durability  are 
essential,  in  naval  construction,  and  as  piles  and  poete.  It  is  also  valued  in  conatruc- 
tion where  bendii^  by  steaming  ia  neceaaary,  as  for  boat  riba. 

Provinces  leading  in  production. — Ambos  Camarinea,  Zambales,  Abra,  Nueva  Vis-  ' 
caya,  Negroa  OccidentEd,  and  Masbate. 

Size9. — There  ia  a  recorded  maximum  diameter  of  34  inches  (86  centimeters)  and  a 
clear  lei^th  of  47  feet  (14.3  meters)  for  Dungon  found  in  Tayabas  Province. 

Coinvion  mames.— T.,  Dungon,  Dongon,  Dui^ol;  II.,  Paronapin,  Palogapig;  Z., 
Palonapim,  Palonapoy. 


Slntctuxal  qualilies. — Malasantol  ia  a  moderately  heavy  structural  timber.  It  is 
moderately  hard  and  fairly  durable. 

Appeca-anee,  color,  and  grain. — Malasantol  is  reddiah  brown  in  color,  and  straight  but 
coarse  grained. 

Uies. — Malasantol  is  used  in  general  construction. 

Promnces  leading  in  production.— hey te,  Pampanga,  Pangasinan,  and  Bulacan. 

Common  nam£s.~T.,  Malasantol;  II.,  Panantalen. 

Remarks. — Sandoricvm.  vidalii  Merr.  is  the  only  tree  that  ia  known  to  yield  the  wood 
Malasantol. 

Stnietural  qualiliei. — Supa  is  a  good  structural  timber,  being  heavy,  hard,  strong, 
and  fairly  durable.     It  is  eaaily  worked  and  seaaona  well. 

Appearance,  color,  andgrain. — Supa  is  yellow  and  brown  in  color  and  is  line  grained. 

TJ»es. — Supa  is  used  in  general  construction,  in  flooring,  in  interior  houae  trim,  and 
for  furniture  and  caUnetmaking. 

Provincea  hading  in  production.- — Tayabaa,  Ambos  Caiuaiines,  Union,  Sorsi^on,  and 
IlocoB  8ur. 

Sizes. — -Near  Baler,  Tayabas,  the  average  diameter  of  all  trees  8  inchea  (20  cetiti- 
metere)  and  over,  on  81  acres,  is  15  inchea  (38  centimeters),  the  maximum  diameter 
is  38  inches  (97  centimeters),  and  the  clear  length  is  40  feet  (12,2  meters)  for  Manapo 
{Sindom  supa  Merr.). 

Common  names. — T.,  Malipiho,  Supa,  Yacal-dilio;  B.,  Manftpo;  Cf^.,  Paimo, 
Panalalidn,  Pancallan. 

Remarks. — The  only  species  that  is  known  to  yield  the  timber  called  Supa  is  Sin- 
dora  supa  Merr. 

Structvial  qualities. — Balacat  is  a  moderately  heavy,  soft,  inferior  wood,  which  is 
not  durable  when  exposed. 

Appearance,  color,  and  grain. — This  wood  is  white  to  light  brown  in  i  iilor,  and  is 
coarse  grained. 

Uses. — Balacat  is  used  in  light  or  temporary  construction. 

Provinces  leading  in  production. — Tarlac  and  Bulacan. 

Common  Tuimes. — T.,  Ligaa;  Famp.,  Balacat. 

Remarks. — Zizyphus  zonulotus  Blanco  is  the  only  species  that  ia  known  to  yield  the 
timber  known  aa  Balacat.     Very  little  of  it  is  now  being  used. 


Structural  qualities. — Macaasin  ia  a  good  structural  timber,  being  moderately  heavy, 
hard,  strong,  and  fwrly  durable.     It  seasons  weU. 

Appearance,  color,  andgrain. — Macaasin  is  brown  in  color  and  rather  finegrained. 

Uses. — Macaaain  ia  uaed  in  general  construction;  as  flooring,  joists,  and  rafters  of 
houaea,  and  in  cabinetwork. 

Provinces  leading  in  production. — Tayabaa,  Ambos  Camarinea,  Sorsogon,  Laguna, 
and  Leyte, 

Common  vamea.- — T.,  Macaaain,  Macasin,  Macaaim;  B,,  Binolo;  V.,  Saguimaim- 
lumbajon,  Batuan. 

Remarks. — A  numbei'  of  apeciea  of  Eugenia  yield  the  wood  known  as  Macaasin. 
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Structural  ouoltties. — Calantas  is  moderately  heavy,  very  soft,  and  not  very  strong, 
but  is  quite  durable.  It  is  eaay  to  work  and  takes  a  good  polisli.  It  seasons  well  and 
is  not  inclined  to  shrink,  warp,  or  check. 

Appearance,  eolor,  and  grain. — Calantaa  has  a  reddieli  color  and  is  line  grained. 

Uieg. — C^aiitas  is  highly  valued  for  cigar  boxes.  It  is  also  used  for  small  boats; 
in  furniture,  cabinet  and  pattern  making,  and  for  carving. 

Provinces  leading  in  prodiiction. — Mindoro,  Amboa  Caioarines,  Misamia,  and  Pan- 
gasinan. 

Sizes.— la  Mindoro  a  recorded  maximum  diameter  of  90  inches  (228  centimeters) 
and  a  total  height  of  180  feet  (6S  meters)  is  given  for  Calantas.  Few  trees  are  found, 
however,  that  have  a  diameter  of  more  than  60  inches  (152  centimeters).  The  boles 
are  usually  straight  and  cylindrical. 

Qmmon  nanm. — T,,  Calantas;  V,,  Lanigpa,  Lanigda,  Lanipga;  B,.  Lanigpa, 
Lanigda;  II.,  Oatinginj  Dauipra,  Porac;  Pamp.,  Calantad. 

Remarlcs. — The  specific  name  (or  names)  of  the  tree  that  produces  the  wood  known 
as  Calantas  is  not  Imown.  It  is,  however,  known  that  one  or  more  species  of  the 
genus  Toona  (^Cedrela)  yields  this  wood.  The  wood  somewhat  resembles  the  Bed 
Cedar  ( Juniprnts)  in  color  and  odor.  It  is  closed  to  the  West  Indian  Cedrela  odorata  L. , 
the  East  Indian  Ceireln  toova  Eoxb. ,  and  the  Australian  Cedrela  australis,  both,  botanic- 
ally  and  in  the  structure  and  quality  of  the  wood.  The  general  name  of  Red  Cedar 
is  applied  to  all  species  of  Cedrela.  They  are  known  in  India  under  the  general 
name  of  "Toon  " 

Structural  crualUies  — The  wood  of  Tindalo  ia  heavy,  hard,  stiff,  strone,  and  durable 
above  ground  It  is  prized  for  beams  because  of  its  high  modulus  of  rupture.  It 
seasons  well  and  breal^  in  long  splinters. 

Appearance,  color,  and  grain. — Tindalo  ia  yellowish  red  in  color.  It  ia  fine  and 
usually  straight  grained  but  occasional  pieces  are  found  having  the  appewance  of 
bird's-eye  maple.    It  takes  a  beautiful  fimsh. 

Pses.— Tindalo  is  highly  valued  for  fine  furniture  and  cabinctmaking.  It  is  also 
used  for  construction  purposes  above  ground. 

Provirms  leadiiw  in  prorfucfton.— Masbate,  Negros  Occidental,  Iloilo,  Ambos  Cama- 
rines.  Uvea],  and  Fangasinan. 

Sizit. — In  Baler,  Tayabas,  the  avenge  diameter  of  all  trees  of  Pahudia  rhomboidea 
Prain  8  inches  (20  centimeters)  and  over,  on  81  acres,  is  12  inches  (30  centimeters) 
and  the  maximum  diameter  is  24  inches  (61  centimeters).  The  tree  attains  much 
larger  dzea  in  other  pwvinces. 

Common  names. —T.,  Tindalo,  Balayong,  Tindolo;  C^.,  M^alayao;  II.,  Ma^ayao, 
Uris;  B.,Bftrayon,  Balayon,  Baraya,  Balayong;  V.,Bamion,  Balayon,  Barion,  Balaon, 
Barayon;  Pang.,  Ipel. 

Rerrurrks. — PiJivaia  rhomboidea  Prain  (Afzelia  rbowhtAdea  Vid.)  yields  the  wood 
known  as  Tindalo. 

Stmtiural  qualities.— K\a\i^s  is  a  Btnictural  wood  of  medium  quality,  being  fairly 
strong,  brittle,  moderately  heavy  and  hard. 

Appearance,  color,  and  pr-niii.— Amuguis  ie  reddish  brown  in  color  and  is  rather  fine 
grained. 

D««».— Amuguis  is  used  in  ordinary  construction  and  in  cabinetwork. 

pTovincts  leading  in  p7'i>ditc(w»i.— Ambos  Camarines,  Mindoro,  Albay,  Tayabas, 
Tarlac,  and  Masbate, 

Sizes. — On  a  coastal  plain  in  Mindoro  the  average  diameter  of  185  trees  of  Koor- 
dersiodendron  yiwiwilMm  Herr.  16  inches  (40  centimeters)  and  over  is  25  inches  (63  cen- 
timeters), and  the  average  clear  length  of  10  trees  is  33  feet  (10  meters).  In  Baler, 
Tayabas,  the  average  diameter  ot  all  trees  of  Amuguis,  on  81  acres,  8  inches  (20  centi- 
meters) and  over  is  13  inches  (33  centimeters)  and  the  maximum  diameter  is  31  inches 
(79  centimeters,) 

Common  TMmes. — T.,  Amuguis,  Amoguis,  Ambogues,  Palosanto;  V.,  Danguila, 
Sambaluyan,  Amoguis,  Ambogues,  Mi^uis,  Sambulauan,  Calumanog;  II.,  Bancalari; 


Structural  qualities. — The  wood  of  Acle  is  moderately  heavy  and  hard,  quite  durable, 
and  seasons  well, 

Appeararux,  color,  and  grain. — This  is  one  ot  the  most  beautiful  Philippine  woods. 
It  has  a  rich  dark-brown  color  and  is  fine  grained.     It  resembles  English  walnut  and 
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is  usually  given  a  walnut  finish.     When  plain  eawn  it  presents  a  large  irregular  figure, 
but  when  quarter  sawn  the  grain  appears  faner. 

Die*.— Ade  is  highly  v"'--^  '--  "--  ' '■ 

lumher  is  preferable  for  iai^ 
This  wood  is  considered  ai.  „ . . 
commercially  for  that  purpose. 

PTOidnces  leading  in  production.— Mmhate,  Ziunbales,  Tayabaa,  Union,  Cagayan, 
and  Pai^ftainan. 

Sizea. — Acle  is  a  tree  with  a  short  irregular  bole. 

Cbmm(»iJMnn*s.— T.,  Acle;  II.,  Anaguep,  Quitaquita;  V.,  Tabalangi,  I^i^t. 

Remarhs.—Pilhemlobium  acle  Vid.  la  the  only  tree  that  yields  the  wood  known  as 

Slructwal  qualities. — ^Betis  is  a  higl 
strong,  and  durable.  It  lasts  well 
attack  ofaea  worms  (teredo). 

Appearance,  color,  and  grain, — Betis  is  a  light  brown  to  purplish  color  and  is  very 
fine  grained. 

Vies. — Betis  is  used  in  general  high-grade  construction,  where  strength  and  dura- 
bility are  essential.     It  is  used  in  shipbuilding       ■  •        ■ 

Provinces  leading  in  production, 
C^ayan. 

Cmmiwn  names.— T.,   Betis,   Failan,  Bayacao,  Betes,  B^tis  laldque,  Bitis;  Cag., 
Pswp^an,  Pailan,  Pappi^ay;  Pai^.,  Bacayao;  B.,  Baniti;  V.,Banicac:  Il.Bacayao. 

RemarkB. — IlHpe  betis  Merr.  is  the  only  tree  that  is  known  to  yield  the  wood  Betis. 


StructuTal  qualities 
heavy,  strong,  brittle,  and  durable, 
and  it  is  hard  to  saw. 

Appearance,  color,  arid  grain. — Bansalaguin  has  a  dull  reddish  color  and  is  very  fine 
grained. 

fses.^Bansalaguin  is  a  first-class  construction  timber  and  is  used  tor  posts,  for  ship- 
building, as  tool  mmdlcs,  and  in  turnery. 

Promnces  leading  in  production. — Tayabas,  Ilocos  Sur,  Pangasinan,  Ci^ayan,  Abra, 
and  Masbate. 

Common  names.— T.,  Bansalfiguin,  Bansalfigin,  BanaalSgon,  BansaJiguo,  Cabiqui, 
Pasac;  V.,Banaalague,  Bansalogue,  Talip6po;  Z.,PaBac;  B.,  Bansals^i. 

Remarks. —Mimvsops  elengi  L.  is  the  only  tree  that  is  known  to  yield  the  wood  Ban- 
salaguin. 

Structural  qualities. — Palo  Maria  is  a  good  construction  timber;  is  hard,  moderately 
heavy,  and  fairly  stroi^  and  durable.     It  is  inclined  to  waip  sliehtly. 

Appearance,  color,  and  grain. — Palo  Maria  has  a  reddish  color,  is  fine  grained,  and 
takes  a  beautiful  finish.  It  has  an  irregular  figure,  which  is  caused  by  part  of  the 
fibers  running  porpendic  ular  to  the  surface. 

Uses. — Palo  Maria  is  used  in  general  construction,  for  maats,  and  for  hubs  and  turn- 
ery.   It  is  very  valuable  for  fine  furniture. 

Provinces  leading  in  production. — Ilocos  Sur,  Ilocos  Norte,  Isabela,  Fangasinan, 
and  Hindoro. 

Common  names. — Palo  Maria  de  la  Playa:  T.,  Bitanhol,  Bancalan,  Dancalan,  Ding- 
calin,  Palo  Maria,  Palo  Maria  de  la  Playa,  Tamauian;  II.,  Bitog,  Bitaog,  Pamitstcguen, 
Pamitlaten,  Bitaosy,  Biroy,  Vit<^,  Bansaiigal,  Paniitlain,  Pamitclaten,  Sarumay^r; 
Z.,  Bitoc,  Birog,  Bitaoi:  Cag.,  Dancalan;  V..  Bitaog.  Dancalan,  Bitanghol,  Pamita- 

Zn,  Bitaob;  Pamp.,  Bitaog,  Palo  Maria,  Bitaoh;  B.,  Daneaian.  Palo  Maria  del 
ate:  T.,  Batinan-amo. 
nem/n-jb.— There  are  two  species,  used  indiscriminately,  that  produce  the  wood 
known  as  Palo_  Maria,  and  which  resemble  each  other  very  closely.  Calopkyllum 
inapkullum  L.  is  known  as  Palo  Maria  de  la  Playa  and  grows  only  on  the  seacoast. 
CatoMtyllum  wallichiimuTn  R.  et  Tr.,  found  inland,  is  known  as  Palo  Maria  del  Monte. 
The  latter  has  a  strwghter  grain  and  is  not  so  beautiful  aa  the  former  in  finished  work. 
Palo  Maria  del  Monte,  however,  is  more  easily  polished. 


Structural  qualities. — Bitatinan  is  a  sinictural  timber  of  good  quality,  being  hard, 
durable,  and  neavy. 

Appearance,  color,  and  grain. — Batitinan  is  light  yellow  to  olive  green  in  color  and 
has  a  fine  and  straight  grain. 
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Uses. — Batitinan  is  used  in  general  construction  and  for  poBts  and  sleepers. 

Provituxa  leading  in,  proiiitr,tion.— Tayabaa.  Ilocos  Sur,  Ambos  Camarines,  Rizal.  and 
Misamia. 

Co-mnwn  names. —T.,  Batitinan;  B.,  Tinaan;  11.,  Magatululung,  Lasila,  Bingaa;  V., 
Miao,  SaguimBim;  Pamp.,  Batitian;  Pang.,  Baticalag;  province  unknown,  Nathubo, 
Liimate,  Bugaion,  Mafiglate, 

Remarks. — The  only  species  knowh  to  yield  the  timber  called  Batitinan  is  Lager- 
stTwjnia  batitinan  Vid. 

Struetural  qualities.— Arangn  ia  very  hard,  heavy,  Btrons,  and  durable.  It  is  one  uf 
the  most  valuable  woods  in  sea  water,  for  it  withatands  well  the  action  of  the  sea  worm 
(teredo).    It  is  usually  clear  and  sound,  and  seasons  without  difficulty. 

Appearance,  color,  aiwf  prtnjy— Aran^  is  light  yellow  in  color  and  finegrained. 

(ftes.— Aranga  is  used  as  pihi^  and  m  construction  in  sea  water  almost  exclusively. 
It  is,  however,  a  very  valuable  timber  for  high  ^ade  construction. 

Provinces  leading  inproduction.—Amhoa  Camarines  and  Tayabas. 

Commomuimes. — T.,  Arai^a,  Atangan;  V.,  Arang,  Puyot,  Ampupuyot;  II.,  Arangin, 
Cuela. 

Rtmarhs. — Howaliu'mlutionienaeF.  Vill.,  H.  panayanamF.  Vill.,  and  H.  mllarianum 
Vid.  are  the  three  species  that  probably  yield  tne  limber  known  as  Aiai^.  H.  pana- 
yanum  is  known  among  the  Visayana  as  Piiyot. 


StriKtUTol  qualitiM. — Banuyo  is  moderately  heavy  and  moderately  hard,  but  is  not 
vwy  strong.    It  is  easily  worked. 

Appearance,  color,  amgruin. — The  wood  of  Banuyo  is  colden  brown  in  color  and  has 
a  fine  grain,  similar  to  that  of  Acle,  It  is  often  finiiied  in  its  natural  color  and 
sometimes  stained  a  dark  brown  and  given  an  Acle  finish. 

Uses. — Banuyo  is  used  in  making  fine  furnitnre  and  in  cabinetwork.  Itfl  beauty  is 
only  beginning  to  be  appreciated.     It  is  used  to  some  extent  in  li^t  construction. 

PTOvmces  leading  in  prodiution. — Masbate,  Negros  Occidental,  and  Ambos  Camarines. 

Common  navic—T.,  Banuyo. 

Remarks. — The  scientific  name  of  the  tree  that  yields  the  wood  known  as  Banuyo  is 
not  known. 

Structural  qualilim. — Balacbacan  is  moderately  heavy,  very  soft,  and  brittle.  It 
seasons  well  and  is  easily  worked. 

Appearance,  color,  qjw  grtdn. — Balacbacan  is  reddish  bn)wii  in  color  and  coarse 
grained. 

Uie». — Balacbacan  is  used  in  light  or  temporary  construction  and  for  inferior  cabinet- 

ProiAnce  leading  in  production. — Negros  Occidental. 

Sizes.— In  the  island  of  Negros  the  average  diameter  of  620  trees  16  inches  (40  centi- 
meters) and  over  is  27  inches  (69  centimeters),  and  the  average  merchantable  length 
of  6  trees  is  69  feet  (21  meters)  tor  Balacbacan  or  TanguLle  {Shorea  polyaperma  Merr.). 
In  the  aamo  stand,  for  the  tree  known  as  Mangachapuy  (see  tftlow)  measurement  of 
1,142  trees  16  inches  (40  centimeters)  and  over  shows  the  average  diameter  to  be  34 
inches  {86  centimeters),  and  the  merchantable  length  (average  of  23  trees)  is  72  feet 
(22  meters). 

Commonnam^s. — T.,  Tanguile,  Panonsoi^n,  Tangili,  Tanguili,  Taa^e;  Il.,Bunga, 
Tamug,  Araca;  V.,  Balacbacan,  Mangachapuy,  Babanganon;  B,,  Adamuy. 

Remarks.— The  wood  that  is  sold  on  the  market  for  Balacbacan  comes  from  two 
species  of  Shorea.  A  small  portion  of  it  comes  from  Shorea  polysperma  Merr.,  and  is 
tnown  by  the  Visayan  name  of  Balacba«in.  The  lai^er  portion  of  it,  however,  comes 
from  a  tree  known  by  the  Visayans  as  Mangachapuy,  which  is  an  unidentified  species 
of  Shorea.    Both  woods  have  also  the  common  name  of  Tanguile  (see  p.  640)  and  Red 


Struetural  qualitMS. — May^pis  is  a  light,  soft  wood  and  is  not  durable. 
Appearance,  color,  and  grain. — Mayapis  is  white  and  gray  in  color  and  coarsegrained. 
Uses. — Mayapis  is  used  in  light  or  temporary  construction. 
Provinees  leading  in  production. — Laguna,  Tayabas,  Bataan,  and  Cagayan. 
Skw.— In  Baler,  Tayabas,  measurements  of  all  trees  8  inches  (20  centimeters)  and 
over  in  diameter,  on  31  acres,  show  that  Mayapis  has  an  average  diameter  of  26  inches 
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(66  centimeters),  a  maximum  diameter  of  75  incJies  (190  centimeters),  and  an  average 
mercliantable  length  of  68  feet  (21  meters). 

Common  name.—T.,  Mayapis. 

Remarks. — The  tree  that  yieldB  most  of  the  luiuber  known  aa  Mayapia  is  probably 
Anisoptera  vidaliana  Brandis,  though  other  species  of  Amsoptera  and  mime  species  of 
Shorea  are  known  as  Mayapis. 


StntcluTal  qualities. — The  most  important  property  of  Malugay  is  toughness,  a  qual- 
ity quite  uncommon  among  Philippine  woods.  It  bends  well  when  steamed,  is  fairly 
strong  and  stiff,  and  hae  long  fibers.  It  is  moderately  heavy  and  rac>deiately  liard, 
but  easily  worked.  It  is  usually  free  from  defects  and  shrinks  considerably  while 
seasonii^,  but  does  not  check  badly, 

Appeanmce,  color,  and  grain. — Malugay  ranges  in  color  from  reddish  to  white  and  ia 
fine  giained. 

Uses. — Malugay  is  used  for  ribs  and  planlting  for  small  boats;  in  interior  trim;  for 
cabinetwork,  and  for  general  construction. 

Provineea  leaiMng  in  production. — Malugay  is  abundant  in  Mindoro  but  is  not  mar- 
keted from  other  parts  of  the  Archipelago,. 

Comnum  name. — T.,  Malugay. 

Remaris.— This  wood  has  only  recently  been  introduced  into  the  Manila  market 
and  at  present  is  not  used  extensively.  It  is  an  excellent  wood  in  many  respecta  and 
will  undoubtedly  come  into  greater  favor.  The  scientific  name  of  the  tree  that  yields 
Malugay  is  not  as  yet  known.  From  imperfect  botanical  material  it  is  known  lo  be  a 
member  of  the  Anacardiaeeas,  and  probably  belongs  to  the  genus  Draeontomelum. 


StrtKluTal  qiuUiiies. — Sasalit  is  a  very  hard,  heavy,  close-grained,  and  durable  wood. 
Small  knots  and  checks  are  quite  common. 

Appearwtee,  color,  and  gr<nn. — It  has  the  color  of  Molave — that  is,  a  pale-yellow 
color — and  is  fine  grained. 

Uses. — Sasalit  ia  used  for  posts,  general  house  construction,  and  is  considered  aa  good 
as  Molave  for  these  purposes. 

Provinces  leadirig  in  vrodiKtion. — Zambales,  Bataan,  and  Negros  Occidental. 

5i«««. — In  the  island  of  Negros  the  average  diameter  of  173  trees  12  inches  (30  centi- 
meters) and  over  of  Dungula  {Vitex  aherniana  Merr.)  is  15  inches  (37  centimeteiBj. 
In  Baler,  Tayabaa,  the  average  of  all  treea  of  Igang  ( Vitex  dkemitma)  8  inches  (20  centi- 
meters) and  over,  on  81  acres,  i&  12  inches  (30  centimetera),  the  maximum  diameter  ia 
38  inches  (96  centimeters),  and  the  clear  length  is  33  feet  (10  meters). 

CommonramifS.— Z-.Saaalit;  Baler,  Tavabas,  Igang;  V.,  Dui^ula. 

fi«mari«.— The  tree  that  yields  the  timoer  known  as  ^alit  is  Hiei  aherniana  Merr, 


Structural  qutdities. — Liuain  is  a  very  hard,  heavy,  strong,  and  durable  wood.  It 
withstands  well  the  action  of  the  sea,  worm  (teredo) . 

Appearance,  color,  and^mn. — Liusin  is  white  and  reddish  in  color,  and  is  finegrained. 

Uses. — Liusin  is  used  in  piling,  for  wharf  construction,  and  for  shipbuilding.  It  is 
considered  one  of  the  best  woods  for  construction  exposed  to  sea  water. 

Pnninees  leadirig  in  production.— Bata&n  and  Zambales. 

Common  jiames.— T.,  Liusin;  V.,  Sampinit. 

Remarks. — The  only  tree  that  is  known  fo  yield  Liusin  is  PariTumum  gnffttkianum 
Benth. 


Structural  qualities.— liumhayao  is  a  soft  and  moderately  heavy  wood  of  medium 
quality.    It  seasons  well  and  is  usually  free  from  defects. 

Appearance,  color,  and  grain. — Lumbayao  has  a  reddish^brown  color  and  is  coarse, 
grained. 

Uses. — Lumbayao  is  used  in  general  construction. 

Province  leading  in  production.— Mora. 

Itemwks.- — This  wood  is  marketed  in  Zamboanga,  Iloilo,  and  Cebu,  but  is  not  brought 
to  Manila.     The  scientific  name  of  the  tree  that  yields  the  wood  is  unknown. 
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Tablb  IV.^Summary  of  mechanical  tests  on  thiHy-two  species  o/  Amtriam  woods. 

IFromTahlesI,  II,  IV,  V,  and  VI,  Circular  No.  li.  Division  o(  Forertry,  United  States  Department  of 
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Table  V 
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Table  VI.— Comparison,  of  selected  Philippine,  Borneo,  and  Aiturican  vtoode. 
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PHILIPPIHE  SAWMILLS,  LUMBER  MAEKET,  AND  PBICES. 

Manila  is  the  principal  lumber  market  of  the  Philippine  Islands.  Here  are  located 
Ave  of  the  most  important  mills.  Timber  is  being  siiipped  to  them,  from  all  parte  of 
the  islands.  Three  of  these  mills  are  equipped  with  neavy  band  saws  and  other 
modern  machinery.  The  other  mills  are  equipped  with  vertical  gang  and  circular 
sawa.  The  combined  sawing  capacity  of  the  five  mills  is  about  100,000  hoard-feet  per 
day.  One  mill  has  a  capacity  of  30,000  board-feet,  two  of  20,000  board-feet,  and  two  of 
15,000  board-feet  per  day. 

During  the  early  operations  of  the  mills  inManila  they  had  to  contend  with  numerous 
difficulties;  Filip.io  labor  waa  unreliable;  many  of  the  hard  woods  were  difficult  to 
saw,  and  it  was  impossible  to  secure  a  sufficient  supply  of  logs  from  the  provinces  with 
regularity.    Conditions  have  improved,  however,  during  the  paat  two  years,  and  the 
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mills  are  now  operating  in  a  very  satisfactory  manner.  They  now  aaw  all  commercial 
woods  without  difficulty,  and  are  dependiMmore  and  more  upon  tteir  own  cuttings 
to  supply  logB  to  meet  their  requirements.  With  proper  training,  Filipinos  are  found 
to  be  apt  in  handling  machinery.  Two  of  the  mills  have  recently  been  running  at 
night  to  fill  orders. 

Some  confusion  exists  in  the  market  regardine;  the  identity  of  a  few  of  the  leading 
commercia]  woods.  This  ia  especially  true  of  Laiian,  At  leiiflt  six  different  woods 
are  now  being  marketed  under  that  name.  .From  the  commercial  standpoint  this  is 
not  important,  however,  as  all  of  these  woods  resemble  the  true  Lauan  {Shoria  conlorla) 
closely  and  are  of  about  the  same  quality.  There  are  several  different  kinds  of  wood 
being  sold  for  Apitong,  and  occasionally  Apitong  is  sold  for  Guijo.  Lauan,  Apitong, 
and  Guijo  are  used  to  a  larger  extent  than  any  other  fifteen  native  woods. 

Logs  are  bought  and  sold  by  the  Spanish  cubic  foot.  One  Spanish  cubic  foot  equals 
0.765  of  an  English  cubic  foot.  Lumber  is  bought  and  sold  by  the  thousand  English 
board-teet. 

In  sawing  the  average-sized  logs  that  are  brought  into  the  market,  between  5  and  SJ 
board-feet  are  obta.ined  from  1  Spanish  cubic  foot,  but  in  the  large-sized  logs  sometimes 
as  high  as  8  board-feet  are  cut  froia  1  Spanish  cubic  foot. 

Until  quite  recently  it  has  been  practically  impossible 
lumber  in  the  market.  The  mills  have  been  accustomed  tti  i 
quently  lumber  was  seldom  in  the  yards  a  sufficient  length  of  ti 
There  were  no  facilities  for  kilo  drying  lumber  in  lai^  quantities.  Two  small  kilns 
were  erected  several  years  ago,  but  thev  were  of  small  capacity  and  have  not  been  used 
extensively.  One  of  the  leading  mills  has  recently  installei  a  kiln  of  about  60,000 
board-teet  capacity,  which  is  operating  very  satisfactorily.  This  kiln  is  capable  of 
drying  100,000  board-teet  or  more  of  native  lumber  per  month,  the  amount  depending 
upon  the  texture  and  thickness  of  the  lumber.  This  concern  is  now  using  kiln-dried 
native  lumber  in  its  cabinet  factory  and  is  preparing  to  kiln  dry  Oregon  Pmeand  Cal- 
ifemift  Kedwood  for  use  in  its  planing  mill. 

A  considerable  amount  of  irnported  lumber  is  still  used  in  the  islands.    Mostof  this 


a  obtain  well-seasoned 

fMwing  to  order;  ccose- 

to  become  seasoned . 


sionanot  known)  were  imported.  Diu'ingljieBame  period  139,148.77  cubic  meters  of 
native  timber  were  cut.  It  this  were  all  sawn  into  lumber  it  would  make  about 
40,000,000  boajrf-teet. 

The  price  of  logs  fluctuates  from  day  to  day.     The  following  table  gives  the  Manila 
market  prices  on  August  1,  ISOfi. 

Manila  market  pritxs. 
[Phllippme  currency.] 
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Aaide  from  tlie  lo^in^  which  is  cEirricd  uii  In  supply  the  Manila  mills,  there  is  some 
lowing  in  connection  with  mills  located  in  tJie  provinces. 

The  operations  of  one  company  in  Negros  Occidental  are  probably  more  extensive 
than  those  of  any  other  company  in  the  provinces.  Their  mill  has  a  capacity  of  about 
20,000  board  feet  per  day,  but  the  daily  cut  is  leea  than  10,000  board  feet.  The  trees 
known  by  the  Viaayan  namea  of  Balacbacan,  Mai^achapuy,  and  Almon  are  being  cut 
principany;  the  first  two  are  sold  in  Hollo  and  I^nila  as  Red  Lauan  or  Balacbacan. 
Almon  has  the  market  name  of  White  Lauan.  This  company  has  recently  purchased 
a  narrow-gauge  railway  for  use  in  li^ging  and  contemplates  putting  in  a  new  mill,  with 
a  much  larger  capacity,  in  the  near  future.  Another  company  Ms  a  mill  located  on 
the  island  ot  Basilan,  whichiBcuttingabout6,000board  feet  of  lumber  per  day.  This 
lumber  is  marketed  in  Zamboanga,  Iloilo,  and  Cebu.  The  Zamboanga  prices  quoted 
by  this  company  are  as  follows: 

Ppf  1,000  boara-Ieet. 

Lumbayao P72. 00 

Guijo 80. 00 

Calantas- 80,00 

Yacal 140.00 

Caraagon 300. 00 

Tindalo  - 180. 00 

Ipil 180. 00 

Lauan 50. 00 

Narra _ _ 200.  GO 

Planii^,  P7  extra  per  1,000  board-feet. 
Another  company,  a  branch  of  a  Manila  milling  company,  has  recently  installed  in 
Mindoro  a  circuwr-saw  mill,  with  a  capacity  of  5,000  to  10, wO  board-feet  per  day.    In 
the  near  future  this  company  will  have  the  mill  operating  at  full  capacity  and  will 
shm  lumber  tti  Manila. 

Near  Baguio,  Benguet,  there  is  a  mill  for  sawing  Benguet  pine,  which  sells  in  Baguio 
and  vicinity  for  P85  to  P95  per  1,000  board-feet.  The  maximum  capacity  of  the  mill 
is  3,000  board-feet  per  day  and  the  average  daily  cut  is  2,000  board-feet.  In  the  near 
future  this  company  will  have  a  new  sawmill  in  operation  in  the  same  locality. 

A  small  mill  n&e  recently  been  installed  at  Gattaran,  Cagajran,  which  supplies  Amrri 
and  the  towns  up  the  Cagayan  River  with  lumber.  This  mDl  charges  P'O.SO  per  Eng- 
lish cubic  foot  tor  flrst>group  timber  in  the  log^  and  F'20per  1,000  board-feet  for  sawing. 
About  2,500  board-teet  per  day  is  the  capacity  of  a  mill  which  is  cutting  Agolin  ( Casu- 
mTtaegMieed/oKoForst.jalmostexclusiv^y  at  San  Antonio,  in  the  province  of  Tarla«. 
This  is  put  on  the  market  at  Manila  for  PlOO  per  1,000  board-feet. 
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BUREAU  OF  FORESTRY. 


Manila,  September  24,  190H. 
Sir:  I  have  the  honor  to  submit  herewith  a  manuscript  entitled  "A  Preliminary 
Working  Plan  for  the  Public  Forest  Tract  of  the  Insular  Lumber  Company,  Negroa 
Occidental,  P.  I."  by  H.  D.  Everett,  forester,  in  charge  of  forest  district  No.  8,  and 
H,  N,  Whitford,  forester,  chief  of  the  division  of  forest  products,  and  respectfully 
recommend  its  publication  as  Bulletin  No.  S. 

Very  respectfully,  George  P.  Ahbhk, 


The  Secretary  op  the  Intebioh,  Manila,  P.  I. 


Director  of  Forestry, 


The  foUowii^  working  plan  has  been  prepared: 

First.  To  furnish  a  prescribed  plan  for  the  regulation  and  management  of  the  large 
tract  of  public  forest  in  the  island  of  Negros  granted  to  the  Insular  Lumber  Company 
fora  period  of  twenty  years. 

Second.  To  secure  accurate  information  concerning  the  timber  of  an  important  forest 
region  of  the  Philippine  Islands. 

Third.  To  eive  the  native  rangers  employed  in  the  bureau  of  forestry  needed  training 
in  forest  field  work. 

Field  work  was  begun  May  1;  1906,  and  completed  June  15,  1908.  Two  foresters, 
one  assistant  forester,  three  native  rangers,  and  a  constantly  changing  force  of  six  to 
fifteen  laborers  were  en^iged  in  the  work.  Owii^  to  the  short  time  available  for  the 
field  work,  some  interesting  information  was  not  secured  which  would  add  to  the  com- 
pleteness and  detail  of  the  report. 

The  field  work  divided  ilsaf  into  three  parts;  First,  forest  map;  aouond,  botanical 
survey;  third,  collection  of  data  for  forest  management. 

There  were  made  135  acres  of  valuation  surveys  of  standing  timber,  15  reproduction 
plots,  volume  measurements  of  57  felled  trees,  measurement  of  area  lo^ed,  valuation 
surveys  in  It^ed  area,  sylvicultural  studiee  of  the  principal  species,  a  study  of  the 
lining  operation,  collection  of  Ito  specimens  of  the  principal  species,  and  a  general 
botanical  collection  of  trees  and  omer  plants  growing  on  the  tract. 

Two  base  lines  were  run  through  the  concession  8  kilometers  loi^  and  5  kilometers 
apart,  with  stations  marked  every  one-half  kilometer.    Then  from  each  kilometer 


o  The  following  illustrations  accompanying  this  report  have  been  omitted  and  are 
on  file  in  the  War  Department: 

Plate  I.  CuttiuK  alargeAlmon  tree.  (Frontispiece.)  11.  Mangachapuy  seedlinBS 
in  the  forest.  III.  Clearing  on  logged  land.  IV.  Characteristic  cairigins  under  rude 
cultivation.  V.  Hauling  engine  at  the  landing.  VI.  Bridge  on  the  hauling  road. 
VII.  Yarding  engine  at  the  end  of  the  hauling  road.  VIII.  Cutting  up  a  large  Man- 
gachapuy  tree.  IX.  Forest  in  good  condition  after  li^ging.  X.  Forest  in  poor  condi- 
tion after  logging,  XI.  General  view  of  the  sawmill  site.  XII.  Sawmill  of  the  Insular 
Lumber  Company. 

Map  of  the  forest  tract  on  the  Himugaan  River,  Negros  Occidental,  P.  I.,  operated 
under  a  twenty-year  license  agreement  by  the  Insular  Lumber  Company. 


,  Google 


652  FORESTRY    BULLETTN    NO.  5. 

Station,  valuation  survey  lines  were  rua  east  and  west  of  the  base  line.  The  trees  5 
meters,  or  1  rod,  each  side  of  these  survey  lines  were  calipered  aa  nearly  as  possible 
at  the  point  just  above  the  main  buttresses.  In  this  manner  about  29  per  ceut  of  the 
total  area  of  the  tract  was  surveyed  with  the  actual  measurement  of  the  trees  on  1  per 
cent  oi  this  area.  The  f^res  for  aland  of  timber  in  the  report  are  based  on  this  measure- 
ment. Since  the  merchantable  forest  on  the  tract  is  remarkably  imiform  in  composi- 
tion and  density,  it  is  believed  that  the  fibres  can  be  applied  to  the  entile  area  of 
upland  or  merenantable  forest.  However,  it  ia  better  to  confine  their  application  U) 
the  arealyii^  between  the  Himugaan  and  Hitalon  rivers,  where  the  surveys  were  made. 
This  workup  plan  is  provisional  only  and  should  be  revised  as  soon  aa  complete  data 
"n  r^ard  to  the  tia«t  is  secured.     It  will  serve  as  a  guide  for  the  next  few  years,  whOe 


the  Insular  Lumber  Company  is  initiating  extensive  operations.     As  much  field  work 
as  possible  should  be  done  on  the  tra,et  each  year,  wUhtherevisionof  the  plan  in  mind. 


BTATEMENt  07  THE  FACTS  UPON  WHICH  THE  WOBKIKO  FLAN  IS  BASED. 


The  tract  of  the  Insular  Lumber  Company  is  situated  in  the  municipalities  of 
Cadiz  and  S^ay,  province  of  N^ros  Occidental,  island  of  Negroa,  P.  I.,  approxi- 
mately in  latitude  10°  SV  north  and  longitude  123°  W  east  of  Greenwich.  Its  area 
is  69  square  miles,  or  44,160  acres  (18,000  hectares),  of  which  approximately  39,660 
acres  (16,060  hectares)  are  forested  and  the  remainii^  4,500  acres  cultivated,  waste 
land,  and  recent  clearings.  The  tract  lies  on  the  lower  slopes  of  Mount  Silay,  just 
back  of  the  coastal  strip  of  sugar  lands,  here  about  6  miles  wide,  and  consists  of  two 
adjoinii^  parts,  the  upper  and  smaller  of  which  lies  to  the  south  of  the  lower  along 
the  Himugaan  River.  It  is  a  part  of  the  large  and  similar  forest  which  extends 
from  Escalante  to  Silay,  some  60  miles,  lying  6  to  16  miles  back  from  the  coast  and 
extending  far  into  the  interior.  In  some  places,  as  on  the  Himugaan  River,  it  occupies 
rolling  and  hUly  lands,  and  in  others,  as  near  Silay,  it  has  been  driven  back  lo  the 
steepfoothills. 

ituwer  (rac(.— Beginnii^  at  a  point  on  the  left  bank  of  the  Himugaan  River,  at  the 
mouth  of  Lumbunao  Creek,  about  6  miles  south  of  the  coast  line;  thence  the  bound- 
aries run  east-southeast  for  about  6  miles  to  a  point  1  mile  due  south  of  Baobao  Hill ; 
thence  south-southwest  6  miles;  thence  west-northwest  12  miles;  thence  north-north- 
east 5  miles;  thence  east-southeast  6  miles  to  the  starting  point;  in  all,  an  area  of  60 
square  miles. 

Upper  tract. - 
IJ  miles  east-Bi 

Smiles;  thence  west-northwest  Smiles;  thence  n 
southeast  along  the  southern  boundary  of  the  lower  tract  to  the  startii^  point;  in  all, 
an  area  of  B  square  miles. 

The  boundary  lines  are  not  marked  in  any  way.  They  are  bordered  by  dense 
forest  on  the  east,  south,  and  west,  and  by  alternating  patches  of  forest,  waste  land, 
and  cultivated  land  on  the  north. 


The  land  is  characterized  by  gentle  slopes,  with  alternating  ridges  at  the  base  of 
Mount  SUay.  The  elevation  ranges  from  100  feet  at  points  on  the  northern  botmdary 
to  1,200  feet  at  the  highest  point  on  the  southern  boundary.  Small  streams  and 
arroyoa  are  scattered  profusely  over  the  tract. 

Four  lai^  rivers  drain  the  tract  and  small  tributary  streams  are  numerous.  The 
Himugaan  River,  flowing  in  a  deep,  winding  valley  through  the  middle,  drains  about 
65  per  cent  of  the  area.  It  is  tie  largest  of  the  four  rivers  and  is  navigable  by  small 
steamers  as  far  as  the  company's  sawmill,  about  6  miles  from  its  mouth.  The  JSitalon 
and  Talabon  rivers  drain  the  ex&«me  western  and  the  Tanoa  Hiver  the  eastern  parts 
of  the  tract. 
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The  rock  and  eoil  are  practically  imifonn  throughout  the  tract.  The  former  is  a 
black  igneous  rock,  which  rapidly  disintegrates,  forming  a  deep,  stiff  clay  soil,  brown 
in  color.  The  soil  ia  evidently  fertile,  as  it  yields  good  crops  of  corn  and  sugar  cane 
where  it  is  now  under  cultivation.  The  rock  outcrops  along  the  Btreams  and  frequently 
occurs  as  bowlders  on  the  surface  ot  the  ground. 


The  climate  of  this  region  is  tropical.  Extreme  heat,  however,  is  moderated  by 
the  influence  of  the  surrounding  waters  and  by  the  cool  sea  breezes,  which  blow  almost 
constantly.  These  are  the  northeast  monsoon,  which  prevails  from  about  June  to 
November  1,  and  the  southwest  monsoon,  from  November  1  to  June  1,  with  short 
periods  of  variable  winds  at  the  times  when  the  monsoons  change.  The  coolest  time 
of  year  b  from  November  to  March,  and  the  hottest  from  March  to  June.  The  follow- 
ingtable  gives  the  average  monthly  maximum  and  minimum  temperatures  for  1903 
at  Bacolod,  Negroe  Occidental.  They  are  probably  sightly  h^her  than  they  should 
be  for  the  immediate  neighborhood  or  the  tract. 

Table  J.^Temperoiure  ot  Bacolod,  Negros  Occitkntal,  !!M);i. 
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'K 
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There  are  two  general  seasons,  wet  and  dry.  From  January  15  to  May  15  the  weather 
is  dry,  although  showers  are  often  frequent  during  the  lattCT  part  of  January  and  the 
beginning  of  May.  From  May  15  to  January  15  it  is  generalft-  wet,  with  the  greatest 
amount  of  rainfall  in  July,  September,  and  October.  The  followii^  table  of  monthly 
rainfall  in  Bacolod,  Negros  Occidental,  and  in  Iloilo,  Iloilo,  is  applicable  in  a  genersd 
way  to  this  tract,  although  it  is  important  to  remember  that  the  northeast  monsoon, 
bearing  rain  at  the  time  most  needed^  strikes  with  more  force  on  the  north  and  north- 
east coast  of  Negros,  where  the  tract  la  situated,  than  at  Bacolod  or  Iloilo,  and  hence 
the  dry  season  ia  probably  considerably  less  pronounced  than  it  ia  at  Bacolod.  Tlie 
vegetation  is,  in  consequence,  much  more  luxuriant  than  in  parts  of  the  islands  where 
the  dry  season  is  more  extended.  In  the  forest  in  question  the  trees  are  not  without 
leavesat  any  time  of  the  year,    InotherwordSjitie  atypical  evergreen  tropical  forest. 

Table  II.— Rainfall. 
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The  tract  ia  croaseti  by  numerouB  foot  and  carabao  trails,  generally  miming  in  a  north 
and  south  direction.  Tbey  are  used  for  the  transport  of  bejuco  and  poles  from  the 
forest,  and  should  be  UBeful  in  the  management  and  protection  of  the  tract.  Outside 
of  the  forest  they  unite  with  the  main  trails  or  roads  leading  to  the  towns  and  harios  on 
the  foHBt.  These  are  uniformly  bad  foot  and  horse  trails,  almost  impaseahle  in  the 
rainy  season. 


The  Filipinos  of  the  region  are  Visayans,  who  live  on  the  cleared  land  along  the  coast 
but  seldom  in  the  forest,  and  a  few  roaming  families  of  Negritos  in  the  interior.  About 
forty-flvG  Visayan  families,  exclusive  of  the  employees  of  the  company,  live  within 
the  tract,  iiearfy  all  of  whom  are  in  its  northwest  comer  and  in  the  vwley  of  the  TTiimi- 
gaan  River.  llieyliveonBmalHarn-.SjorcairiEins,  5  to  50  acres  in  area,  on  which  they 
grow  com,  tobacco,  and  camotes.  Generally  they  are  also  collectors  of  bejucos,  which 
they  sell  in  the  nei^boring  sugar  haciendas  or  in  the  coast  towns. 

"nie  chief  occupations  of  the  people  of  the  costal  strip  of  cleared  land  are  fishing  and 
farming.  The  principal  ^icultural  products  are  si^^ar,  com,  and  tobacco.  Sugar  is 
grown  on  laz^  estates,  or  haciendas,  and  requires  considerable  capital  for  its  cultiva- 
tion. Com  and  tobacco  are  mostly  grown  by  the  poorer  people  on  small  farms  or  cain- 
giiis.  Owing  to  losses  during  the  revolution  and  insurrection  and  to  the  destructive 
epidemic  among  the  draft  animals,  many  farms  are  abandoned  at  the  present  time. 
Nevertheless,  the  country  is  well  settled.  The  municipality  of  Cadiz  had  a  popula- 
tion of  16,429  and  Sagay  of  8,311  persons  by  the  census  of  1903.  In.seneral  intelli- 
gence and  industry  the  population  is  equal  to  that  of  any  other  agricuftural  region  in 
the  islands. 

The  forest  needs  of  the  population  are  limited.  The  mai^ive  swamps  on  the  coast 
supply  most  of  the  necessary  firewood  and  small  timbers.  From  the  mountain  forest 
they  gather  bejucos,  vines,  resins,  palm  leaves,  small  poles,  and  a  few  lai^  trees, 
from  which  they  shape  their  bancas,  or  dugouts.  For  their  legitimate  personal  needs, 
which  should  be  satisfied,  an  insignificant  amount  of  forest  products  is  required  from 
the  tfflct. 

The  timbered  area  of  the  tract,  comprising  39,660  acres,  is  public  land.  All  of  tbe 
remaining  4,500  acres  of  cultivated  and  waste  lands  are  either  owned  or  claimed  by 
private  persons.  Their  titles,  or  claims,  are  based  principally  on  poesessiun.  In  no 
known  case  has  any  title  to  this  land  been  registered  in  the  court,  of  land  registration. 
However,  the  claim  should  be  recognized  as  far  as  possible  and  all  residents  left  in 
possession  of  the  land  which  they  now  occupy. 


On  the  tract  there  are  three  characteristic  vegetative  types-  They  arc  as  follows: 
Waste-land  type,  river-valley  forest  type,  and  upland  forest  type.  The  two  latter  are 
natural;  the  first  is  the  result  of  clearings  made  m  the  forest  types. 

Waste-land  type. — ^In  the  Philippines  the  vegetation  that  occupies  clearings  or  par- 
tial clearings  has  the  geneml  Tagalc^  name  of  "parang.""  The  Kind  of  woody  vege- 
tation that  springs  up  quickly  in  clearings  is  known  by  the  Tagalc^  as  "calaanan" 
and  by  the  Visayans  as  "lat^,"  and  is  merely  a  subtype  of  the  "parang."  The 
"ijarang,"  or  waste-land  type,  together  with  a  small  amount  of  cultivated  land,  com- 
Ijrises  about  4,500  acres.  A  greater  part  of  this  ia  occupied  by  the  "lat^,"  the  vegeta- 
tion of  which  is  composed  of  quick-growing  weed  trees  that  have  little  or  no  value. 
The  following  species  are  the  most  characteristic:  Trema  ajuboinensis  Blume  (Jan- 
agdon),  Psifhum  auayava  L.  (Bayabas),  Homalanthus  jiopulneua  Pax.  (Balanti),  Mal- 
loius  riciwyidee  MueD.  (Himlaamo),  Breunia  rhamnotdes  Muell.  (Tulugtulug),  Ficus 
hauili  Blanco  {Labnug),  Musa  sp.  (Wild  hemp),  and  many  others.  This  type  is  only 
temporary  and  if  protected  from  fire  will  gradually  return  to  the  original  forest  con- 
dition. 


o  See  Vidal,  D.  Sebastian:  CatSIogo  MetMico  de  las  Plantas  Lefiosas  Silvestres  y 
Cultivadas  observadas  en  la  Provincia  de  Manila  (1880),  9-10,  for  the  original  defini- 
tion of  "parang;"  also  H.  N.  Whitford:  The  vegetation  of  the  Lamao  Forest  Reserve, 
Fkil.  Joum.  Sci.  (1906),  1:  388-398,  and  W.  W.  Manic:  Parang  and  Cogonales  in  the 
Phihppines,  Forestry  and  Irrigatirm  (1906),  12:  311-317,  for  more  detailed 
"pamng"  vegetation. 
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River-valley  type.~At  the  lower  limits  of  the  tract  the  Himugaan  River  is  windiDg 
and  diatinct  terraces  liave  been  formed.  As  the  stream  is  ascended  these  tenaces 
become  more  narrow  until  finally  on  the  upper  half  of  the  tract  they  disappGar  entirely, 
the  river  itself  wcupving  a  deep,  narrow  canyon.  The  terraces  are  valuable  for  f^i- 
cultiual  purposes  and,  as  shown  by  the  map,  the  original  forest  has  been  cleared  from 
£1  large  jwrtion  of  them.  Probably  there  are  2,000  acrea  that  are  still  in  original  forest. 
This  esttmate,  which  ia  liberal,  includes  tte  forest  on  the  terraces  near  the  mouths  of 
the  principal  branches.  A  hurried  examination  of  this  type  ahows  it  to  bo  in  a  poor 
eylvicultural  condition.  It  is  characterized  by  many  species,  most  of  which  are 
small,  crooked,  and  defective.  The  undergrowth  is  a  dense  mass  of  climbing  bamboo, 
bejucos  (rattan),  wild  herap;  vines,  and  flrnibs.  The  commercial  unimportance  of 
the  trees  makes  it  doubtful  if  the  Insular  Lumber  Company  will  ever  find  it  advis- 
able to  log  them.  The  land  is  better  suited  for  agricultural  than  for  forest  purposes, 
consequently  it  may  be  found  best  to  grant  homesteads  and  permit  caiSgins  on  it  with- 
out consideration  of  thepresent  forest  growth. 

Upland-forest  type. — The  commercial  forest  of  the  tract  is  of  the  upland  type  and 
has  an  area  of  about  37,600  acres  {15,200  hectares),  or  85  per  cent  of  the  entire  tract. 
The  merchantable  timber  which  is  being  lumbered  is  on  this  type.  The  upbind  for- 
est type,  ranging  from  150  to  1^00  feet  elevation,  covers  the  broad  gentle  slopes  and 
ridges  which  lead  up  to  the  foothills  and  peaks  of  Mount  Silay.  The  slopes  aT "  "  " 
■■~Dy  a  number  of  small  sf ^  - - 


The  forest  itself  is  characterized  by  a  num.erous  dominant  stand  of  laj^i 

mature  trees  belonging  to  the  family  LKpterocarpaceoi,  with  an  v"" '^     ' 

small  trees,  making  a  forest  remarkable  for  its  density  and  yield. 


The  dominant  trees  important  numerically  and  commercially  are  six  in  number, 
all  Dipterocarps.  They  are  Apitong  {Dipterocarpus  ffranMAorui  Blanco),  Almon 
iShorea  ggvamaia  Dyer),  Balacbacan  {Shorea  polysperma  Merr.),  Mazmachapuy" 
(Skorea  sp.),  Lauan-dunlog  (Shorea  contorta  Vid.)  and  Lauan-bagtican  {Shorea  sp.). 
Of  the  32.9  trees  per  acre  40  centimeters  (16  inches)  and  over  in  diameter,  29.4,  or 
nearly  90  per  cent,  are  the  above  species.  They  occur  well  mixed  on  eveiyf  acre  of 
upland  forest.  The  averse  diameter  of  trees  40  centimeters  and  over  is  71  centi- 
meters (28  inches).  The  fairest  is  Mangachapuy  and  the  smallest  Apitong,  They 
are  all  tall,  clear  trees,  with  large  buttresses,  which  attain  a  diameter  of  more  than  150 
centimeters  (60  inches),  a  height  of  more  than  60  meters  (200  feet),  and  sometimes 
have  a  clear  length  of  30  to  40  meters  (100  to  130  feet). 

The  minor  species,  though  fhey  occur  in  large  numbers,  are  too  small  and  too  varied 
in  quality  to  De  of  any  great  importance  commercially.  The  average  diameter  of 
trees  40  centimeters  and  over  is  49  centimeters  (19  inches).  Those  which  occur  in 
largest  numbers  and  tor  which  a  commercial  use  may  be  found  are  Ata-ata  {Dioipyro» 
sp.),  Dui^ula  (Viiex  ahemiana  Merr.),  Guisoc^uisoc  (Bopea  phUippinensh  Dyer), 
Bulog  (Eugmiia  sp.),  and  Moabc^  (Conoriuni  sp.). 

On  the  banks  of  small  streams  and  in  arroyos  there  is  usually  a  very  narrow  fringe 
of  small,  unimportant  trees.  Here  certain  spcciES  are  uniformly  found.  The  most 
common  are  Astronia  eumingiana  Vid.  and  Km/ea  sp. 

The  upland  forest,  compared  to  most  tropical  timber  forests,  is  lackir^  in  dense 
underbrush.  (PI.  H.)  Climbing  bamboos,  bejucos,  palms,  and  vines  are  regularly 
distributed  through  the  forest,  but  only  in  a  few  spots,  where  an  opening  has  been 
made  admitting  the  light,  do  they  form  dense  tai^es,  almost  impossible  to  penetrate. 
As  a  rule,  one  can  travel  easily  and  steadily  through  the  forest,  cutting  an  occasional 
liamboo  or  bejuco  from  the  path.  The  most  common  plants  in  the  undergrowth  are 
a  Pandanu*  sp.,  bejucos,  palms,  climbing  bamboos  and  vines,  and  numerous  shrubs 
of  the  families  Rubiaeea,  Euphorbiaeece,  Melastomaceo'.,  and  others. 

The  heavy  shade  prevents  a  dense  herbaceous  growth  in  the  ground  cover.  The 
most  common  plants  are  vines,  herbaceous  plants  and  seedlings  of  trees,  bejucos, 
and  palms.  The  chamcteristic  species  are  a  Pandanus  sp.  and  a  large  sedge  {Mapania 
humuis  Naves). 

The  ground  itself  is  remarkably  tree  from  litter.  Heavy  rains,  insects,  and  fungi 
rapidly  remove  dSbris  from  the  ground,  leaving  the  soil  tiare,  except  for  the  scanty 
growth  of  small  platits. 

The  silvical  condition  of  the  forest  is  had.  Most  of  the  dominant  trees  are  over- 
mature and  almost  invariably  diseased.  The  forest  is  balanced  between  growth  and 
decay,  with  a  big  annual  loss  of  increment  which  should  he  utilized.  The  mature 
and  overmature  trees  should  be  removed  as  soon  as  possible  to  reduce  the  loss  to 
a  minimum  and  to  enable  the  production  of  a  second  timber  crop  through  the  growth 
of  the  small  trees  and  seedlings,  which  are  abundant  in  the  forest, 

alt  should  be  stated  here  that  this  species  is  mil.  Ihf  Mangachapuy  of 
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Beproductiion.  of  the  tree  species  is  abundant  and  well  distributed  in  the  upland 
forest.  (PI.  II.)  There  ia  a,  regular  assortment  of  seedlings,  saplinga,  small  poles, 
large  poles,  and  small  trees  to  take  the  place  of  the  large  trees  as  they  drop  out.  The 
deep  shade  beneath  the  lai^e  trees  aids  germination  by  keeping  down  a  rank  suffo- 


B  and  grow.  Only  a  few  of  the  millions  of  seedlings  in  the  vlrein  forest 
ujiniij  icach  a  size  where  growth  to  maturity  is  practically  assured.  In  short,  the 
ground  is  usually  a  good  seed  bed.  Seedlings  of  all  epecies  are  sufficiently  abundant 
and  well  distributed.  Few  seedlings  reach  the  pole  size,  but  enough  do  bo  to  provide 
for  the  future  of  the  forest. 

The  sii  principal  species  are  well  represented  in  the  reproduction  and  evidently 
will  continue  to  predominate  in  the  forest  in  about  the  same  proportions  as  in  tbe  past. 
They  appear  to  seed  periodically  and  abundantly.  Seedlings  of  Mai^achapuy  and 
Almon  are  eepecially  abundant  at  present,  pointing  to  a  recent  heavy  seeding  of  those 
species.  The  seeds  of  all  appear  to  have  germinated  well,  'nie  seedlings  endure 
considrable  shade,  and  poles  and  small  trees  of  all  are  present  in  satisfactory 
The  advantE^  in  shade  endurance  and  persistency  of  growth  under  un 


conditions  seems  to  lie  with  the  Apitong  and  Almon. 


unfavoiahle 


Table  III  gives  the  total  nuro.ber  ofseedlings  and  saplings  of  trees  and  all  other 
plants  enteriiig  into  the  underbrush  and  ground  cover  ascertained  by  acti^  count 
on  16  plots,  oi  one  square  rod  each,  regularly  distributed  through  the  upland  forest 


Table  III.— JVee  repTvavction  and  ground  cover  on  35  square  rods  [375  square  meters). 

Scientiflt  name. 

Common  name.             SeedUngs. 

Sapllnga. 

A 

^ 

89li 

Bejueos,  or  rattans 

2,222 

a  Speeios  ot  tbe  genera  Llvistona,  Plnanga,  Onposperrnn,  and  othorB. 
*  Mostly  vinos,  some  trees,  with  a  few  herbs  and  ferns. 

Table  IV  gives  the  average  number  per  acre  and  hectare  of  poles  and  small  trees 
of  the  six  principal  species,  based  on  valuation  surveys  ot  135  acres  of  upland  forest 
in  blocks  3,  4,  5,  and  6. 


Table  IV 

.—Stand  0 

fthamall 

frees 

of  the 

dx  piindpal  species. 

stand  per  acre. 

Stand  per  hectare.o 

Diameler  above  buU 

ff 

1 

1 

■1. 

^ 

j 

■ 

% 

i 

^ 

i 

m 

S 

e 

m 

1 

< 

n 

< 

m 

^ 

11,8-16,7      30.39 

2,18 

1,86 

.94 

,M 

,56        6.48 

5.38 

4.  ,19 

2,32 

i.s«;  16 

3U,W 

12,  b 

14,4 

'\"             ■: 

1  he<!tai<e—3. 471  acres. 
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Sylvic  treatment  of  the  upland  forest  for  its  perpetuation  and  the  production  of 
timber  is  not  difficult.  The  composition  of  the  forest  and  the  eylvicB  of  the  treee 
render  a  selection  Bystera  of  cutting,  with  protection  of  the  reproduction,  aafe  and 
certain  to  secure  the  desired  results. 


The  merchantable  timber  on  the  concession  is  pradically  all  in  the  37,600  acres  of 
upland  forest,  which  is  about  85  per  cent  of  the  total  area  of  the  tract.  The  valuation 
surveys  and  other  measurements  made  to  determine  the  volume  of  merchantable  tim- 
ber were  confined  lo  this  type  of  forest.  It  is  this  type  tliat  the  company  will  log,  and 
to  it  that  the  chief  provisions  of  the  working  plan  apply. 

Stand.— <>ne  hundred  and  thirty-five  acres  of  the  timber  land  in  blocks  3,  4,  5,  and 
6  (mostly  in  4  and  5),  between  the  HiteJon  and  Himugaan  rivers,  were  surveyed  and 
the  trees  classified  and  measured  according  to  species  and  diameter  outside  of  the  bark 
just  above  the  main  buttresses.  From  this  data  Tables  V,  VI,  and  VII  were  con- 
structed, showing  the  average  number  of  trees  per  a«ce  and  hectare.  Although  the 
surveys  were  made  in  a  part  of  the  tra«t  comprising  but  29  per  cent  of  the  toM  area, 
owing  to  the  homogeneous  character  of  the  forest  and  the  conservative  nature  of  the 
figures-,  it  is  believed  that  they  can  be  applied  to  the  entire  area  .of  upland  forest  with- 
out serious  error.  It  is  safer,  however,  to  confine  their  application  to  blocks  3,  4,  5, 
and  6. 

Tables  V,  VI,  and  VII  show  the  number  of  mercliantable  trees  per  acre  and  per 
hectare— that  is,  trees  40  centimeters  and  over  in  diameter.  The  six  principal  species 
are  separated,  except  the  two  Lauans,  which  are  comparatively  few  and  nearly  alike 
in  allrespects.  The  scarcity  of  the  other  species  makes  it  inadvisable  to  separate 
them  in  this  table.  A  tree  16  inches  in  diameter,  besides  its  use  for  sawn  lumber,  will 
also  serve  for  railroad  ties  and  skids  in  road  construction. 


Table  Y.— Number  of  trees  p 


0  wntimeters  and  over  in  diameter. 


Lauan- 

""= 

"■"™ 

Apitoiig 

:~ 

BHlac- 

■>S.aaga.- 
chspuy. 

Lauan- 

Total, 

Other 

tXl, 

7n  *, 

Om 

40 

1  sa 

0S48 

0652 

0409 

1  334 

619 

260 

3  400 

M 

9M 

446 

526 

12 

303 

l»a 

260 

S&j 

OJI 

407 

486 

-S 

0 

664 

M 

400 

19h 

1  482 

22S 

137 

I  3-2 

m 

S56 

1  309 

M 

052 

910 

022 

942 

li6 

118 

05" 

73'» 

ai7 

m 

289 

10, 

102t> 

1  032 

43 

015 

1  5 

066 
052 

^ 

OT7 

710 

710 
j4S 

120 

02 

49 

421 

421 

044 

0-4 

2S 

029 

309 

m 

0U7 

066 

037 

is7 

140 

loa 

00 

354 
169 

1199 

59 

15fl 

03 

Oil 

170 
05'> 

09 

17? 

83 

IfiS 

007 

007 

006 

007 

" 

Tnt 

007 

030 

_^'^ 

037 

ler 

«nt«g. 

236 

119 

13  9 

63 

894 

10  6 

100 
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Table  VI. — Nuinberqftr 


1  per  hectare  "  40  centimetert  and  oi 
>4.cs  taectaree  in  blocks  S,  i,  S,  aad  u,] 


'"bSl^ 

rub  .IP 

Apltong 

Aln,on 

Balac 

MaOEB 

lunloB 

Total 

Oth^r 

„..^.. 

'"., 

,,. 

,.. 

... 

.«! 

n«« 

.,. 

no. 

1 

!u 

'?i 

loa 

'^ 

1 

3  67 

I 

S50 

4 
i 

120 

91 

1578 

6i 

W8 

16 

Ml 

M 

988 

^ 

fiS 

!C0 

018 

21 

018 

294 

To 

al 

074 

0U2 

002 

19.16S 

16.178 

11.32 

20.854 

fi.m 

72.^ 

s.sia 

81.25 

Apitong. 

1 
,,„„_    1    BeUbo- 
■*'"'™-  1    bacan. 

Manga- 
chapuy. 

Lauan- 
Lauail- 

™.,, 

p 

42!  6 

5fr'  »»" 

^:f 

10.9 

30 

26.5 

R)i!u.me  (o6/e3.— To  ascertain  the  volume  of  the  timber  in  these  trees  and  on  each  aero, 
meaaurcnnents  of  57  felled  trees  of  Apitong,  Mansachapu^,  Almon,  and  Balachacan 
were  made.  The  following  mcaBurements  were  taKen:  Heigjit  of  stump,  diameter  out- 
aide  the  bark  on  the  stump,  diameter  outside  the  bark  every  5  meters  ae  far  aa  the  tree 
was  merchantable,  thickness  of  bark,  and  the  clear  length  of  the  tree.  The  diameter 
on  the  etump  is  in  nearly  aU  the  trees  the  jKiint  where  the  lai^e  buttresses  end ,  and  cor- 
responds with  the  diameters  measured  in  the  valuation  surveys.  The  total  length 
could  not  be  measured  beeause  of  the  great  breakage  of  the  tops  in  falling,  which  would 
have  made  such  measurements  too  uncertain.  A  5-nieter  log  section  in  measuring  the 
diameter  was  found  very  convenient,  as  it  is  equivalent  to  16  feet,  the  standard  log 
length. 

ftom  the  measurements  of  the  57  trees,  the  volume  of  each  in  cubic  meters  and  in 
feet,  board  measure,  by  the  Doyle  rule,  was  computed.  Since  so  few  trees  were  meas- 
ured, it  was  not  advisable  to  make  a  separate  volume  curve  and  table  for  each  species. 
They  happen,  however,  to  have  a  similar  habit  of  growth,  being  all  large,  clean-boled 
trees,  with  small  taper.     Consequently,  all  measurements  were  combined  to  make  one 
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volume  curve  in  cubic  meteTa  and  one  in  feet,  boaid  n 

of  th.e  principal  species.    The  following  volume  table  wi 

curves.  In  this  tabic  no  allowance  is  made  for  defects  in  less  tbat  are  merchantable, 
but  unmerchantable  Ic^  were  not  measured.  Allowance  tor  defects  in  individual 
trees  can  not  be  made  from  the  data  collected.  Small  trees  are  usually  very  slightly 
defective,  while  large  trees  are  almost  always  attacked  by  heart  rot. 

liie  tree  in  the  United  States  which  most  closely  resembles  in  shape  and  volume  the 
large  Dipterocarps  on  the  tract  is  the  Yellow  Poplar  (i>tno(fen(fron.(tiiipi/eroL,),  The 
actual  number  of  board  feet  sawed  out  of  Yellow  Poplar  trees  of  the  different  diameters 
is  given  in  Table  VIII  for  purposes  of  comparison. o  The  Dipterocarps  are  more 
defective  than  the  Yellow  Poplar,  and  allowance  for  these  detects  will  overcome  the 
difference  in  their  favor  shown  in  the  table. 


TAB! 


Diamet 

BTBtove 

Apitong 

Almon,_ 

Diameter  alH.ve 

Apitong,  Almoo, 

buttr 

eescs. 

gachapuy. 

Poplar 

Inches 

gach 

puy. 

Poplar 
(Ic«t  B, 
M). 

■-,.. 

S;. 

FeetB. 
M.,  Doyle 

Cubio 

Centi- 

M..Doyie 
rule. 

Colilo 

40 

43 

3950 

13  13 

20 

50 

m 

m 

m 

S 

41 

11.80 

e  Actually  ee 


!B  ot  YeUow  Poplar 


Yield.— With  the  average  number  of  trees  per  acre  and  per  hectare  of  the  principal 
species  and  their  average  contents,  the  total  volume  per  acre  and  per  hectare,  without 
allowance  for  defects,  is  computed  in  feet,  board  measure,  and  cubic  meters  for  Tables 
IX  and  X.  The  minor  species  are  not  included  in  this  estimate  because  of  their  email 
numbers,  small  size,  and  unimportance.  Further  invest^ation  may  show  that  somd 
of  tiiem  can  be  introduced  into  the  markets,  but  at  present  they  are  not  exploited. 

o  See  Bxaniff,  E,  A,:  Grades  and  Amount  of  Lumber  Sawed  from  Yellow  Poplar, 
etc.,  U.  S.  Dept.  Agr.,  For.  Ser.  (lOOti),  Bull,  7a. 
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Table  IX. —  Volume  per  acre  of  the  six  principal  tpedes. 
[No  aUowaooe  for  defeota.    Feet  B.  M.,  Doyle  rule.) 


Lauan. 

IHamsUr  above  but- 

Apitong, 

bagtioan 

"""■■ 

chapuy. 

Laiian- 
duDlog. 

'•""i; 

r-^ 

iOo 

IJO 

«, 

0. 

«, 

^ 

20 

50 

rs 

m 

w 

210 

7a 

'4 

4M 

67 

170 

2«) 

300 

Percentage 

ks 

lOO 

Table  X. —  Volume  per  hectare  of  the  aic  prindpal  specie. 
[No  nllowniiuc  lor  defects.    Measurement  In  cubic  meters.] 


„,™.„ 

.ove... 

Apitong. 

„.„. 

bacan. 

chaS" 

Lauan- 

bagtican 

and 

Total. 

Inehft. 

Cr. 

Total 

s 

.45 

.46 

B.00 

,48 

7.3B 

.46 

l.QU 

2.36 

60.03    1 

59.93 

IS&IS    j           ^33 

42*99 
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For  a  safe  and  conservative  eatimate  of  tlie  merchantable  timber  per  acre,  on  aUow- 
ance  for  defects  should  be  made  of  about  20  per  cent  for  Apitong,  40  per  cent  for  ito- 
gachapuy,  and  30  per  cent  for  Balacbacan,  Almon,  Lauan-bagtican,  and  Lauan-dunlog. 
This  allowance  ie  made  in  Tables  XI  and  XII,  Since  it  may  be  advisable  to  place  the 
merchantable  diameter  or  cuttiiw  limit  at  20  inches  instead  of  16  inches,  the  merchant- 
able stand  and  yield  for  trees  above  those  two  diMuetere,  respectively,  are  given  in 
those  tables  for  the  purpose  of  comparison. 


( A] lowfliicp  for  detects:  Apitonj;,  2U  p 

rccBt;  Mangflchap 

uy,40p.r 

cent:  others,  30  per 

■*"*■! 

Per  acre. 

mi. 

Yield. 

Speclen. 

Per 

Doyle 

meters 
hectare. 

eiss 

8.4S 
2.07 

ll 

5.11 

5,670 

i;So 

2;  000 

■^"^"^ 

2S.43 

72.62 

33.450 

ms 

Stand. 

Yield. 

epfrtw. 

■■"»"■ 

Per 
hectare. 

-S" 

Cubic 

Lauan-bagticaii  and  Lauan-dunlog 

ol3 
7  31 

18:02 

4^640 
13,240 

m'.3 

38.6 

Total 

22  33 

55.08 

32,050 

266,  M 

The  data  from  which  the  volumes  and  yields  are  obtained  is  clearly  insufficient  !« 
permit  of  an  accurate  estimate  This  is  not  claimed  for  the  above  tables.  They  will, 
however,  be  found  approximately  correct  and  will  serve  as  a  basis  for  man^ement 
until  they  can  be  revised.  They  apply  to  bioeke  3,  4,  5,  and  6,  but  are  generally 
aptJicable  to  the  entire  area  of  upland  forest. 

This  tract,  having  about  32,0.50  feet  B.  M,  of  merchantable  timber  (over  20  inches  in 
diameter)  per  acre  ou  37 ,660  acres  of  forest  land ,  therefore  contains  a  total  merchantable 
stock  of  1,207,000.000  feet  B.  M.,  if  the  above  yield  will  hold  for  the  entire  area  of  com- 
mercial forest,  which  is  probable.  This  should  be  cut  as  rapidly  as  possible.  It  is 
sufficient  tci  supply  a  mill  cuttii^  100,000  feet  per  day  for  forty-two  years  of  three 
hundred  working  days  per  year. 


Principal  species. — Apitong  {Dipterocm^pus  ffrandijlorus):  Apitong  is  an  important 
timber  tree  of  the  third  group,  foundgenerally  in  the  hill  forests  throughout  the  islands, 
the  timber  of  which  comes  into  the  market  in  larce  quantities.  On  this  tract  Apitong 
occurs  in  abundance,  singly,  in  mixture  with  other  species,  or  in  small  groups.  It  is 
most  numerous  on  the  slopes  of  the  upland  forest,  where  it  is  often  found  in  almost  pure 
groups  on  the  tops  of  hills  and  ridges.  Apitong  rarely  occurs  above  1,800  feet  elevation 
on  Mount  Silay.    It  prefers  a  deep,  well-drained  soil. 

Apitong  is  a  smaller  tree  than  any  of  the  other  five  principal  trees,  although  it 
reaches  a  diameter  of  146  centimeters  (57  inches),  with  a  clear  length  of  25  to  30  meten 
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(80  to  100  £s«t).  The  majority  of  tke  trees,  however,  are  Bmall.  This  probably  is  not 
due  altogether  to  natural  coaditioiw,  but  more  to  the  long-continued  and  injurioua 
boxing  of  the  trees  for  the  balao,  or  pitch,  which  it  yields. 

In  the  forest  the  Apitong  is  a  ckan-Iooking,  tall  tree,  with  a  straight  cylindrical 
trunk,  short,  compact  crown,  and  low  moderate  butresses,  or  none  at  eJI.  Apitong 
endures  shade  remarkably  well,  but  thrives  best  in  the  stronger  l^ht  on  the  upper 
slopes  or  tops  of  hills.  Although  seedlings  are  comparatively  few,  saplings,  small 
poles,  and  lai^  polos  are  present  in  a  proportion  sufficient  to  provide  for  the  future  of 
the  species  in  the  forest.  Apparently  it  seeds  well,  but  intermittently.  No  1-year-oId 
seedUngs  were  observed  during  the  field  work  of  the  past  year. 

Apitong  is  the  freest  from  defect  of  the  six  principal  species.  It  is  sound  except 
when  it  has  been  subjected  to  boxing.  That  the  boxing  la  injurious  and  responsible 
for  the  death  of  manv  trees  was  proven  by  the  observations  of  the  various  stages  of  decay 
and  death  of  trees  which,  without  exception,  had  been  boxed.  Notches  8  to  12  inches 
deep  are  hollowed  out  below  to  catch  the  pitch  as  it  oozes  out  of  the  wood.  Trees  of 
only  40  centimeters  diameter  are  often  tapped,  and  lai^  tress  frequently  on  two  sidee. 
The  balao  is  collected  and  the  box  is  burned  out  every  two  weeks.  In  a  short  time 
insects  and  fui^l  take  hold  and  the  decay  is  rapid. 

The  wood  of  the  Apitong  is  heavy,  moderately  hard,  and  fairly  durable.  It  ia 
reddish  brown  in  color  and  has  a  straight  but  coarse  grain.  It  is  used  in  ordinary  con- 
struction, in  shipbuilding,  and  for  inferior  furniture.  Apitong  sells  in  Manila  for 
P90  to  F115  per  1,000  feet  B.  M. 

Almon  or  White  Lavan  {Sharea  squamala);  Almon  is  one  of  the  iniportant  timber 
trees,  the  timber  of  which  enters  the  market  as  White  Lauan.u  (PI.  1^  frontispiece.) 
It  occurs  in  mixture  with  other  species  throughout  the  tract,  most  numerous  on  the  rich 
gentle  slopes. 

It  is  a  very  large,  tall,  clear  tree,  attaining  a  diameter  of  170  centimeters  {67  inches), 
a  he^ht  of  more  ttian65  meters  (210  feet),  and  a  clear  lei^h  of  35  meters  (115  feet).  In 
the  forest  it  is  straighter  and  clearer  than  the  other  species  and  is  characteriEed  by  less 
taper.  A  tree  135  centimeters  in  diameter  on  the  stump  had  the  followii^  diameters 
outside  the  bark  at  the  small  end  of  each  6-meter  Ic^:  114,  112,  111,  103,  101,96,  and  93 
centimeters,  a  total  taper  in  35  meters  (115  feet)  of  42  centimeters  (16  inches),  21  centi- 
meters (8  inches)  of  which  was  in  the  first  5-meter  log. 

The  crown  of  Ahnon  is  short,  sturdy,  and  compact.  Laige,  high  buttresses  are 
almost  invariably  found  on  the  b^  trees,  sometimes  3  meters  high  and  reaching  from 
3  to  4  meters  from  the  base  of  the  tree. 

Almon  may  be  classed  as  a  fair  shade  endurer,  although  its  clear,  tall  habit  of  growth 
shows  a  strong  desire  for  light.  Seedlings  are  not  numerous  in  iJie  forest,  but  the  num- 
ber of  saplings  and  small  and  laree  polea  is  only  exceeded  by  that  ot*he  Apitong. 

The  laree  trees  of  Almon  and  many  of  the  small  ones  are  very  defective.  The 
principal  defect  is  a  punk  or  rot  in  the  heart,  which  varies  from  a  small  doty  spot, 
making  the  heart  boaras  useless,  to  lai^e  hollows  extending  \he  full  length  of  tlie  tree. 
This  has  probably  been  caused  by  injuries  to  the  lops,  which  have  permitted  the 
entrance  of  destructive  fungi. 

The  wood  of  Almon  is  lignt  brown  in  color,  rather  soft,  and  not  heavy.  It  is  used 
mostly  for  interior  work  m  the  construction  of  houses.  It  is  also  substituted  for 
Balacbacan  for  interior  linishii^  and  tor  furniture.  Almon  does  not  endure  exposure 
to  moisture  or  weather,  and  is  very  susceptible  to  the  attacks  of  anay,  or  the  white  ant. 
It  is  sold  in  Manila  for  VIO  to  rao  per  1,000  feet  B.  M. 

Balacbacan  or  Tan^ile  (Shorea  polysperma):  Balacbacan,  the  timber  of  which  is 
now  well  known  in  the  market,  occurs  well  distributed  on  the  tract  in  mixture  with  the 
other  species.  It  prefers  deep  soil  on  the  slopes  of  the  hills  and  is  more  numerous  above 
500  feet  elevation.    It  is  found  on  Mount  Silay  to  an  elevation  of  about  2,500  feet. 

Balacbacan  is  a  lai^e  timber  tree  not  reaching  the  magnificent  sizes  of  the  Man- 
gachapuy,  but  attaining  a  diameter  of  160  centimeters  (63  inches),  a  height  of  more 
than  60  meters  (165  feet),  and  a  clear  length  of  30  meters  (100  feet).  It  is  characterized 
by  a  stout  spreading  crown  and  a  stra^ht  cylindrical  trunk,  with  prominent  buttresses 
at  the  base.  It,  as  well  as  the  other  species  of  the  genus  Shorea  in  the  forest,  ie  defective 
at  the  heart.     In  general,  however,  it  is  leas  so  than  the  others. 

Eeproduction  oii  Balacbacan  is  fairly  well  distributed  in  the  forest.  Seedlii^  and 
saplings  are  not  bo  numerous  as  those  of  Mangachapuy.  The  tree  endures  shade 
about  as  well  aa  the  Almon. 

The  wood  of  Balacbac&n  is  porous,  light  in  weight,  and  red  or  reddbh  brown  in 
color.  It  is  used  extensively  for  interior  finish  and  for  furniture,  and  is  now  received 
with  favor  in  Manila,  where  it  is  sold  for  T10  to  FSO  per  1,000  feet  B.  M,    The  wood 


"  This  wood  should  not  be  confused  with  that  of  Shorea  contorla,  the  White  Lauan  of 
Mindoro,  Zambales,  and  other  provinces. 
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closely  reeembleE  that  ot  Mangachapuy,  which  has  been  Bold  in  the  marltete  under  the 
iiame  of  Balacbacan, 

Mangachapuy  or  Red  Lauan  (Shorea  sp.);  Mangachapuy,  known  in  the  market  as 
Red  Lauan  and  Balacbacaa,  is  both  the  lai^est  and  the  most  important  timber  tree  on 
the  concession.  It  occurs  throi^out  the  tract  in  mixture  with  other  species,  most 
numerous  on  the  rich,  moist,  lower  slopes  and  nearly  level  land  of  the  upland  forest. 

Mangachapuy  here  reaches  magnificent  dzee.  Trees  150  to  180  centimeters  (60  to 
70  inches)  in  diameter,  towerii^  to  a  height  of  more  than  65  meters  {215  feet),  with 
clear  lei^hs  of  30  to  36  metere  (100  to  115  feet),  are  not  uncommon.  It  is  character- 
ized by  stout,  loi^,  cylindrical  trunk,  immense  buttresses,  and  sturdy  spreading  top. 

The  Mangachapuy  endures  shade  well.  Seedlii^,  saplinBB,  and  small  and  lai^o 
poles  are  abundant.  (PI.  II.)  It  is  evident  from  flie  abundance  of  small  seedlings 
that  a  heavy  seeding  of  this  species  occurred  one  or  two  years  ago. 

The  Mangachapuy  is  the  most  defective  of  the  principal  species.  The  lat^e  trees 
are  all  subject  more  or  less  f»  dote^  or  rot,  at  the  heart,  and  it  is  diflicult  to  find  a  small 
specimen  which  is  not  already  slightly  affect«d. 

The  wood  of  Mangachapuy  is  sold  in  the  markets  as  Balacbacan  or  Red  Lauan.  It 
is  porous,  red  in  color,  and  light  in  weight.  Locally  it  is  used  in  the  construction  of 
houses  and  bancas,  or  dugouts.  It  is  now  beiM  used  extensively  for  interior  finirfi 
and  furniture.    It  is  sold  m  Manila  for  T70  to  #90  per  1,000  feet  B.  M. 


Both  occur  in  mixture,  preferring  the  moist,  steep  slopes  in  the  upland  forest  i. 

streams,  and  are  also  scattered  in  the  river-valley  forests.  The  close  resemblance 
between  the  two  species  and  the  difficulty  of  distinguishing  them  in  lie  woods  makes 
it  advisable  to  treat  them  as  one.  Both  are  large  trees,  attaining  a  diameter  of  150 
centimeters  (60  inches).  They  resemble  in  general  form  the  Alinon  already  described, 
and  are  subject  to  heart  rot  and  other  diseases  to  about  the  same  degree  as  Almon.  In 
proportion  to  their  numbers  in  the  forest,  reproduction  is  satisfactory.  Their  wood 
has,  in  general,  the  same  characteristics  and  uses  as  Almon,  but  is  a  trifle  harder  and 
heavier.    They  are  sold  in  the  markets  as  White  Lauan. 

Minor  tree  species.— The  many  minor  tree  species  scattered  over  the  tract  in  small 
numbeis  and  siaes  are  of  little  or  no  importance  commercially.  The  following  list 
includes  the  larger  and  the  more  numerous:  IHosparoa  sp.  (Ata-ata),  ViUx  aherniana 
(Dunmla),  Hovea  pkilippinensis  (Guisoc-guisoc),  Cananum  spp.  (Moabogl,  Eugenia 
spp.  (Bul<^),  Kvmmialtizoniea  Vid.,  and  Livistana  sp.  (Palma  brava).  TheBe  trees 
are  so  well  distributed  through  the  forest  that  large  numbers  of  no  one  species  can  be 
found  within  a  prescribed  area.  There  are  but  2.55  trees  per  acre  40  centimeters  and 
over  in  diameter.  They  are  all  small,  dominated  trees,  growing  in  Uie  shade  of  the 
lat^  Dipterocarps.  Although  many  of  them  doubtless  possess  value  tor  some  pur- 
poses, only  three  (Dungula,  Ata-ata,  and  Palma  brava)  can  have  any  importance  at 
present  to  lumbermen. 

Dungula,"  which  belongs  to  the  same  genus  as  Molave,  is  a  small  tree,  seldom 
exceedii^  60  centimeters  (24  inches)  in  diameter,  and  occurs  well  distributed  through- 
out the  forest,  but  is  most  numerous  on  moist,  gentle  slopes  and  near  streams.  It  is 
a  smtJl,  rather  crooked,  ill-formed  tree,  growing  in  the  sluide  ol  the  dominant  Dipte- 
rocarps.   It  is  a  true  shade  endurer  and  reproduces  well. 

The  wood  of  Dungula  is  very  hard  and  heavy,  resembling  Molave  so  closely  that  it 
is  often  substituted  for  that  species  in  the  ManAa  market.  It  is  extremely  durable  in 
the  ground.  Fallen  Dungula  trees  in  the  forest,  after  the  narrow  sapwood  has  rotted 
off,  remain  hard  and  sound,  although  it  is  evident  that  they  have  laid  on  the  ground 
for  a  long  time.  Dungula  is  gladly  used  by  the  inhabitants  of  northern  Negros  for 
harigueSj  or  house  posts.  It  has  not,  however,  because  of  its  relative  scarcity  and  small 
size,  which  makes  logging  costly,  been  introduced  intothetimber  market  on  any  scale. 
There  is  no  doubt  that  it  is  a  very  satisfactory  timber  for  small  house  posts,  railroad 
ties,  and  mining  timbers,  especially  for  the  latter. 

Ata-ata  is  a  small  tree  belonging  to  the  same  family  as  the  valuable  Ebony  and 
Camagon.  It  resembles  very  closely  Bolongeta  (IHoapyro)  pilosanthera  Blanco).  Ata- 
ata  seldom  forms  more  than  1  to  2  inches  of  the  black  heartwood  which  makes  species 
of  the  ebony  family  valuable  tor  cabinetwork.  For  construction  purposes  it  is  hard 
and  strong.  Ata-ata  occurs  throughout  the  forest  in  the  lower  dominated  story.  It 
is  more  numerous  on  the  lower  gentle  dopes.  It  is  a  straight,  well-fonned  tree,  often 
slightly  rectangular  in  cross  section  at  the  base.  Its  deep  blue-black  bark  gives  it  a 
striking  appearance  in  the  forest.    It  reproduces  well  ancf  endures  heavy  shade. 
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Palma  brava,  or  Aiiahao,  is  a  very  useful  tree  locallv,  although  it  reaches  no  large 
size.  Its  polee  are  used  in  house  construction,  usually  split  for  flooring.  Its  large 
leaves  are  used  extensively  for  thatching.  It  occurs  generally  on  the  moist  slopes, 
but  the  better  trees  fiave  been  badly  thinned  out  in  the  lower  edge  of  the  tract ,  Farther 
back  it  occurs  in  considerable  amounts  as  a  very  tall,  clear  tree,  up  to  30  centimeters 
in  diameter. 

The  minor  species  will  be  generally  used  in  railroad  and  skid-road  construction. 
Dungula,  however,  ehould  be  exploited  ajid  introduced  into  the  market.  As  fast  as 
investigation  shows  that  any  other  of  the  minor  species  possesses  a  commercial  value, 
it  should  be  exploited  by  the  company. 


The  forest  is  subject  to  damage  from  natural  and  artificial  causes.  To  th*  former 
belongs  the  damage  caused  by  insects,  fungi,  and  winds;  to  the  latter  the  dam:^ 
caused  by  losing,  fires,  and  caii^ins.    The  latter  ate  by  far  the  most  important. 

Damage  from  natural  eoiwes. — The  amount  and  importance  of  the  insect  damage  are 
not  yet  known.  There  is  a  beetle  (Croisotwaus  sp.)  which  bores  into  the  log  soon 
after  the  trees  are  felled,  making  it  inadvisable  to  cut  the  trees  more  than  a  few  days 
ahead  of  the  skidding.  The  injury  is  greatest  during  the  wet  months  of  March  and 
April.  Since  it  is  impossible  to  remove  all  the  bark  from  the  logs  in  the  woods,  peel- 
ing them  immediately  after  cutting  is  ineffectual.  It  wUl  always  be  necessary  to 
remove  the  logs  from  the  woods  within  a  week  after  felling.  The  damage  done  by 
this  insect  appears  in  the  lumber  as  small  black  pin  holes. 

Fungi,  though  useful  in  cleaning  the  forest,  inflict  great  injury.  The  prevalent 
heart  rot  in  the  various  species  of  Shorea  is  due  to  a  number  of  fungi  not  yet  deter- 
mined. Apparently  the  spores  of  fungi  enter  through  some  injury  in  the  tops  of  the 
trees.  The  disease  then  rapidly  works  down  through  the  soft  heart.  Year  by  year 
the  work  continues,  until  the  tree  is  only  a  hollow  shell.  All  large  trees  of  the  genus 
Shorea  are  affected  in  this  way  to  a  certain  extent.  The  only  remedy  now  possible 
is  to  cut  the  diseased  trees  as  soon  as  possible,  thus  removing  the  centers  of  infection 
and  lessening  the  loss  of  timber.  Since  the  entire  tract  is  covered  by  mature  timber 
almost  equally  damaged  by  this  disease,  the  entire  area  should  be  io^ed'oft  as  soon 
as  posaible. 

The  damage  from  windfall  is  here  negligible.  The  only  trees  observed  blown  down 
by  the  winds  were  overmature  and  diseased.  Wind  thus  merely  assists  the  ants, 
anay,  and  fungi  in  removing  the  dead  trees  from  the  forest. 

Damage  from  artificial  causes. — Forest  fires  in  the  untouched  timber  are  impossible, 
because  of  the  evetgreen,  moist  character  of  the  forest,  and  the  lack  of  dry  under- 
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growth  and  litter.  In  the  cuttins  area  after  li^ging,  however,  there  Le  tonsideiable 
danger  during  the  dry  months  of  March  and  April,  when  the  great  quantity  of  tops 
and  other  dfebris  is  well  dried  out,  that  a  fire  will  sweep  through,  destroying  the  repro- 
duction and  killing  many  of  tho  remainine  trees.  Yet,  even  in  the  cuttings  a  Are 
must  be  set  at  the  opportune  time,  with  a  ftivoring  wind,  in  order  to  spread  over  any 
large  area.     A  moderate  degree  of  watchfulness  will  prevent  accidental  fires  in  the 

The  principal  and  important  injury  to  the  forest  is  caused  by  caingine,  or  deariags. 
(Pis.  Ill  and  IV.)  Caiiigins  are  a  system  of  shifting  agriculture.  They  are  small 
clearii^,  rarely  eiceedb^  26  acres  in  area,  made  in  timber  or  brush  land  by  ignorant, 
irresponsible  persons.  The  undergrowth,  small  trees,  and  some  of  the  large  trees  are 
cut  during  the  months  of  January,  February,  and  March.  In  April,  just  before  the 
sprii^  rains,  the  dried  mass  is  fired.  If  the  weather  has  been  favorable,  the  fire  bums 
eagerly  and  leaves  only  charred  trunks  and  stumps  to  hinder  planting.  Crops  of  corn, 
camotes,  and  sometimes  tobacco  are  careleBsiy  cultivated  for  one,  two,  or  three  years, 
until  grass  and  other  weeds  make  cultivation  difficult.  Then  the  auther  of  the 
cairi^in  abandons  it  to  find  another  spot  in  the  forest  in  which  to  repeat  the  operation. 
The  problem  of  protectii^  the  tract  against  this  danger  is  made  more  diflicult  by  the 
attitude  of  the  owners  of  several  sugar  plantations  adjacent  to  the  northern  boundary, 
who  evidently  encourage  and  inspire  many  of  the  clearings  in  the  public  forest,  with 
the  object  of  securing  the  land  after  it  is  abandoned  by  the  authors  of  the  cairigins. 
Recently  they  have  attempted  to  secure  the  land  througli  homesteads  made  by  persons 
dependent  upon  them.  Where  such  applications  have  been  made  for  land  which 
is  suitable  for  agriculture,  and  on  which  there  is  little  or  no  merchantable  timber,  it 
has  been  certifi^  as  more  valuable  for  agricultural  than  for  forest  puijioses.  In  many 
cases,  however,  applicants  for  heavily  timbered  land  have  made  clearmga  immediately 
after,  if  not  before,  making  their  applications  and  before  receiving  the  approval 
or  disapproval  of  their  applications.  In  this  way,  much  valuable  and  accessible 
timber  within  the  tract  granted  the  Insular  Lumber  Company  has  been  destroyed. 
From  this  a  difficult  problem  has  arisen  in  regard  to  the  land  suitable  for  agriculture. 
On  such  lands  covered  with  timber  which  will  be  exploited  by  the  Insular  Lumber 
Company,  it  is  evident  that  homesteads  should  not  be  allowed  until  the  timber  has 
been  removed,  or  should  only  be  granted  under  the  condition  that  no  clearings  be  made 
until  the  land  has  been  legged  by  that  company.  But  if  the  applicants  have  entered 
the  forest  and  made  clearings  on  the  land  prior  to  its  examination  by  the  forest  officer, 
there  is  iJien  no  reason  why  the  homesteads  should  not  be  approved.  The  forest  officer 
can,  however,  have  the  applicants  punished  for  making  the  caiiigins  without  permis- 
sion, but  this  will  not  affect  the  final  disposition  of  the  land  nor  compensate  for  the 
timber  destroyed.  This  problem  was  met  durii^  the  paat  year  in  heavily  timbered 
land  in  block  7,  adjoining  a  neighboring  plantation. 

The  punishment  of  men  making  cainpns  without  permission  in  the  public  forests, 
as  provided  in  article  26  of  the  Forest  Law,  will  not  alone  serve  to  remedy  the  evil. 
Imprisonment  has  no  great  terror  for  the  offenders,  and  they  are  seldom  able  Ut  pay  the 
■    fines  imposed.    During  the  fiscal  year  1905  about  300  acres  of  cairigins  were  made  in 
heavily  timbered  forest  aloi^  the  northern  boundary  of  the  tract,  which  destroyed 
about  7,000,000  feet  B.  M.  of  merchantable  timber.     Ten  offenders  were  arrested  and 
punished  with  from  five  to  thirty-five  days'  imprisonment  each,  but  no  fines  could  be 
collected  for  the  timber  destroyed.    On  tneh-  release  from  prison  they  returned  to  their 
clearings,  which  they  are  now  cultivating.    It  is  absolutely  necessary  to  protect  this 
tract  against  caingins  in  order  to  initiate  even  the  simplest  plan  of  forest  management 
and  regulation.    FJevention  is  the  only  means.    This  can  be  done  by- 
First.  Marking  and  posting  warning  notices  along  the  northern  boundary  line. 
Second.  Patrolling  the  forest  where  there  is  danger  of  caiiigins. 
Third.  Marking  the  boundaries  of  existing  clearings  within  the  tract  to  prevent 
their  extension  by  means  of  caiiigins. 
Fourth.  Permitting  cairifeins  on  the  partially  timbered  land  outside  of  the  tract. 
Injuries  from  logging  are  unavoidable.     Small  trees  will  be  crushed  in  felling  lai^e  , 
ones,  and  seedling  wUl  be  destroyed.    It  is  necessary,  however,  that  care  be  taken 
to  make  this  injury  as  small  as  possible.     Damage  from  Ic^ing  will  be  treated  more 
fully  under  a  succeeding  h"  ""' " ' 


_  a  desultory  manner  by  the  Spanish  and  Filipino  licensees.     They  hauled  thi 
timber  to  the  nearest  streams  by  carabao,  where  the  logs  were  made  into  rafts  """" 


History  of  iumierijig,— Lumbering  in  northern  Negros  previous  to  1903  was  carried 
1  in  a  desultory  manner  by  the  Spanish  and  Filipino  licensees.     They  hauled  the 
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towed  to  the  Iloilo  market,  about  70  miles  diEtaiit,  It  is  reported  that  fine  Molave 
and  Narra  were  obtained  in  Spanish  times  along  the  coast  in  Cadiz  and  Sa^ay.  The 
forest  of  third  and  fourth  group  trees,  which  covered  most  of  the  area,  was  gradually 

Sushed  back  to  its  present  position.  The  timber  of  this  forest  has  always  been  in 
istavor  with  the  Spaniards  and  Filipinos,  and  doubtless  very  little  oi  it  in  the 
destroyed  forest  of  thte.type  was  utilized. 

Lumbering  on  the  tract  itself  has  a  brief  history.  Previous  to  1903  practically  no 
timber  had  been  exptoited,  except  for  local  needs,  although  clearings  had  made 
inroads  along  the  northem  side.  In  1903  a  license  to  cut  100,000  cubic  feet  of  timber 
in  the  sitio  oi  Sanghai,  on  both  sides  of  the  Himugaan  River,  was  granted  to  the  Iloilo 
Electric  Company.  This  company  instidled  the  present  small  circular-saw  mill, 
havingacapacityof  about  15,000  feet  B.  M.  per  day,  and  a  logging  outfit  of  one  donkey 
engine,  wire  cable,  etc. 

This  preliminary  and  experimental  operation,  though  not  a  financial  succese  at 
the  time^  owing  to  the  difficulty  oi  introducing  species  against  which  the  markets 
were  prejudiced,  and  to  floods  which  caused  considerable  damage  to  the  mill  and 
carried  on  many  logs,  nevertheless  demonstrated  to  the  satisfaction  of  the  promoters 
that  a  largo  and  modern  plant,  operated  on  American  principles,  would  pay,  and 
that  steam  logging  was  the  best  method  to  use  in  exploitmg  tho  large  timber  of  this 

In  1904  the  Insular  Lumber  Company,  incorporated  under  the  laws  of  the  State  of 
New  York,  look  over  the  plant  of  the  Iloilo  Electric  Company  and  secured  the  present 
concession  under  a  license  agreement  to  exploit  the  timber  on  the  tract  for  a  period  of- 
twenty  yeara.  In  return,  it  bound  itself  to  comply  witli  certain  cutting  rules  and  other 
regulations.  It  was  its  intention  to  install  at  once  a  new  mill,  of  100,000  or  200,000  feet 
capacity  per  day'  but  various  difficulties  prevented  its  accomplishment  until  the  pres- 
ent year.    The  new  miU  is  now  beii^  installed  and  will  be  completed  in  the  near 

The  Iloilo  Electric  Company  and  the  Insular  Lumber  Company  have  lo^ed  off 
about  250  acres  from  July  1, 1903,  to  July  1, 1906,  most  of  which  was  cut  overby  the 
latter  company.  In  1903-4  the  former  company  manifested  about  300,000  feet  B.  M., 
for  which  they  paid  about  $1.33,  gold,  per  1,000  feet  B.M.  The  Insular  Limiber  Com- 
pany has  manifested  in  the  first  two  yeais  of  its  existence  about  1,770,000  feet  B.  M., 
for  which  it  paid  about  $1.06,  gold,  per  1,000  feet  B.  M.  This  amount  manifested  does 
not  include  a  large  amount  of  lumoer  used  in  the  construction  of  the  plant  and  on 
which  no  Government  chaige  has  been  imposed. 

The  discrepancy  between  the  large  area  cut  over  and  the  relatively  small  amount  of 
timber  manifested  is  accounted  for  by  the  unusual  waste  in  Ic^ing,  by  the  small  size 
of  the  mill,  which  could  not  handle  the  laigest  trees,  by  leaving  the  White  Lauana 
standing  over  a  large  part  of  the  area  because  it  was  not  marketable,  and  by  the  fact 
that  the  company  had  the  free  use  of  timber  for  construction  purposes  on  the  tract 
during  the  past  two  years. 

Present  lumbering  operattone. — General  conditions:  Differences  in  climate,  transpor- 
tation, and  labor,  aa  well  as  in  the  timber,  maie  successful  lumbering  in  the  Philip- 
pines more  difficult  than  in  the  United  States.  The  Insular  Lumber  Company,  under 
able  management,  has  been  meeting  these  difficulties  and  has  gradually  overcome 

A  lumberman  in  the  Philippines  has  to  choose  between  locating  his  mill  new  the 
forest  or  in  one  of  the  large  towns  or  markets.  The  lamer  mills  are  found  in  Manila. 
The  five  laigest  mills  in  the  Islands  are  in  Manila  and  nave  a  total  daily  capacity  of 
100,000  feet  B.  M.,  although  the  actual  amount  cut  is  lees  than  half  the  capacity. 
Transportation  of  logs  and  lumber  is  entirely  by  water,  and  for  loi^  distances  logs  or 
lumber  are  not  rafted.  Mills  which  purchase  their  1<^  in  the  mfffket  are  better 
located  in  the  cities.  The  Insular  Lumber  Company,  however,  having  an  almost 
unlimited  supply  of  available  timber  and  the  necessary  means  to  log  it,  and  having  a 
a  deep,  navigable  river  penetrating  almost  to  its  timber,  rightly  decided  to  place  its 
miU  on  this  nver  as  close  as  possible  to  the  forest  and  to  ship  the  sawn  lumber  to  Manila 
and  the  other  markets. 

The  great  size  and  we^ht  of  the  timber  on  the  tract  made  it  necessary  to  employ 
some  ouier  system  in  losing  than  the  ordinary  native  method.  Carabaos  are  scarce 
and  expensive,  and,  in  addition,  are  unable  to  naul  the  lai^est  logs.  Steam  skidding 
and  hauling  seemed  the  only  method  available.  The  forestis  one  easily  logged.  The 
configuration  of  the  ground  is  favorable  to  steam  skidding  and  railroad  transportation. 
Boads  can  be  buUt  with  much  less  grading  and  bridging  than  in  the  forests  of  western 
Washington.  The  hot  climate  is  not  a  hindrance  in  the  mill  or  woods,  and  during  the 
rainy  season  logs  are  more  easily  skidded. 

"■  '     ■  '      °       d  native  labor  ip 
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region,  where  there  is  a  laboring  population  employed  on  large  si^ar  fistates.  CouBe- 
qnently  the  company  has  not  encountered  groat  difflcnlty  in  securing  a  force  of  about 
80  Filipino  workinen.  The  efficiency  of  the  labor,  juiced  by  American  staadards, 
is  low,  but  compared  with  similar  labor  in  other  parts  of  the  Islands,  stands  high. 
The  men  work  fairly  steadily,  are  docile,  and  easily  taught.  Among  them  the  com- 
pany now  has  some  who  do  very  good  work  in  the  wooda  and  in  the  sawmill.  They 
are  treated  well,  furnished  with  good  frame  houses  without  rent,  and  are  paid  about 
F0.50  per  day.  Those  who  become  skilled  in  special  work  receive  slightly  higher 
w^es.  As  the  ordinary  wage  paid  on  the  sugar  estates  is  PI  to  P1.50  per  week,  with 
food,  the  company  has  little  difficulty  in  securii^  and  keeping  its  native  labor.  It 
is  a  more  difficult  problem  to  obtain  and  keep  skilled  American  labor,  which  has  to  be 
secured  from  the  United  States.  Only  high  salaries  will  bring  suitable  American 
sawyers  or  Ic^geis  to  this  country,  and  even  then  they  will  not  make  long-time 
contracts. 

Losing:  This  company  and  the  Iloilo  Electric  Comjjany  have  l(«ged  about  250 
acres  of  forest  land  since  August,  1903.  The  losing  camp  still  stands  at  the  place 
where  cutting  was  first  b^un  on  the  bank  of  the  Hunugaan  River,  less  than  1  mile 
from  the  sawmill.  The  Ic^  are  hauled  to  this  point  and  rolled  over  the  steep  bank 
to  the  river,  A  group  of  houses  for  the  employees,  a  machine  shop,  and  the  hauling 
donkev  engine  are  alao  located  at  this  place.  From  the  landing  a  hauling  road 
extends  1  mile  west  into  the  forest,  where  the  cutting  is  now  going  on. 

The  method  used  in  Icfigiiw  is  an  exact  copy  of  the  steam  li^gii^  system  used  in 
western  Washington.  (Pis.  V,  VI,  VII,  and  VIII.)  The  outfit  consieta  of  one  large 
hauling  donkey,  of  about  50  hoisepower,  about  1  mile  ot  1-inch  hauling  cable,  about 
1  mile  of  three-fourths-inch  haul-back  cable,  one  skidding  or  yarding  donkey  of  about 
40  horsepower,  over  2,000  feet  of  tliree-fourths-inch  yarding  cable,  and  the  necessary 
blocks,  hooks,  rollers,  chokers,  cant  hooks,  axes,  saws,  etc. 

The  roUwav  or  landir^  is  the  almost  perpendicular  river  bank,  here  nearly  100  feet 
high— much  higher  than  is  necessary  or  desuiible.  From  the  hauling  donkey  stationed 
at  the  top  (PI.  V)  a  nearly  straight  road,  about  10  feet  wide,  has  been  made  into  the 
forest.  This  is  carefully  graded  and  has  strong  bridges  over  the  few  arroyos  or  gulleys. 
(PI.  VI.)  Across  the  road,  and  about  6  feet  apart  and  buried  about  one-half  in  the 
earth,  are  placed  skids  or  sleepers,  8  feet  long  and  14  to  20  inches  in  diameter,  notched 
at  the  middle  to  about  the  level  of  the  ground.  The  timber  is  bauled  over  these  skids. 
From  this  main  road  radiate  short  skid  roads  or  trails  not  more  liian  1,000  feet  long. 
These  are  simple  dirt  roads,  without  grading.  The  hauling  cable  from  a  drum  on  the 
ei^ine  at  the  roUway  runs  on  the  ground  along  the  haulii^  road  and  over  iron  rollers 
where  a  turn  in  the  road  makes  this  necessary.  At  the  end  of  the  road,  where  the  yard- 
ing donkey  is  set  up  (PI.  Vll),  the  haulii^  cable  passes  through  a  block  and  returns 
as  the  haul-back  cable  to  another  drum  on  the  ei^me.  The  yarding  cable  rung  from 
the  yardii^  ei^ne  in  a  similar  manner  into  the  forest  over  a  skid  road,  throuzh  a  block 
and  back  again.  Parallel  to  these  cables  are  wires  connected  with  the  whistles  on  the 
enanes,  by  which  signals  are  given  to  the  engineers. 

The  trees  are  felled  with  ax  and  saw  by  fellers  working  in  pairs.  A  staging  is  built 
of  small  poles  to  enable  them  to  get  above  the  large  buttresses.  (PI.  I.)  A  tree  is 
notched  on  one  side,  sawed  on  the  other,  and  wedged  over,  if  neces^ry,  until  it  falls. 
One  tellii^  crew  of  two  men  cuts  three  or  four  large  trees  per  day.  Other  men  then 
cut  up  the  tree  into  logs  16  and  32  feet  long,  and  occasionally  12, 18, 20,  and  24  feet  long. 
(PI.  VIII.)  The  logs  are  then  nosed  at  one  end,  and  if  very  lat^  are  barked  on  one 
side  to  make  haulu^  easier.  The  skidduw  crew  place  a  choker  (noose  of  cable)  around 
the  Ic^  and  fasten  it  to  the  end  of  the  skiddii^  cable,  signal  the  skidding  engine,  and 
the  log  is  puUed  out  and  hauled  to  the  main  road.  When  several  logs  (usually  two 
when  the  skids  arc  dry,  and  four  or  more  when  they  are  wet)  lie  on  the  main  road,  they 
are  coupled  tf^ether  by  hooks  or  grabs  driven  into  their  ends  and  connected  by  cable. 
The  head  log  is  iastened  to  the  hauling  cable,  the  signal  is  given,  and  the  train  of  logs, 
or  turn,  as  it  is  called,  moves  down  the  road  to  the  rollway,  where  the  logs  are  rolled 
into  the  river  and  confined  within  a  boom  until  they  are  floated  to  the  mul.  As  soon 
as  the  1(^8  are  hauled  in,  the  engine  reverses  and  the  haul-baok  line  pulls  the  hauling 
cable  back  into  the  woods. 

The  method  will  be  changed  when  the  new  logging  railroad  is  completed.  The 
engines  will  then  haul  directly  to  the  railroad  track,  where  the  Iws  will  be  loaded  on 
cars  and  taken  to  the  mill.  At  present  the  logs  are  floated  down  the  river  to  the  mill 
at  high  tide.  With  the  exception  of  Apitong,  they  all  float  well,  but  the  danger  from 
floods  and  lack  of  water  in  the  dry  season,  as  well  as  the  constantly  increasii^  distance 
of  the  forest  from  the  river,  maJce  this  method  of  transportation  lees  satisfactory  than 
a  li^ging  railroad,  which  can  be  built  at  a  moderate  cost. 
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ti  employeil  in  losing  and  their  wages  are  as  follows; 


Americana  (2)'. 

1  Ic^ing  BUpprintcudt'nL,  per 
year T4,  200. 00 

lassifltant per  day..  4.00 

Filipinos  (42): 

1  foreman per  day  each..  1.50 

]  engineer d  "  "" 


1  subforeraan  . . 


1.50 
.50 


(F2=$l  United  States  cujrency.) 


FiiipinoB  (42)--Continued. 
4  lellers per  day  each.. 

6  buckers do 

7  cable  men do 

1  sled  tender do 

4  woodcutters  tor  the  en- 
gines.   per  day  each.. 

4  road  builders do 

10  water  carriers  for  the  en- 
gines  per  day  each. . 


This  amounts  to  a  daily  labor  cost  of  about  F45.  The  It^ging  crew  handles  on  an 
average  from  5,000  to  10,000  board  feet  of  logs  per  day. 

The  above  method,  which  has  been  employed  since  the  commencement  of  the  oper- 
ationSj  is  being  Bupplemented  by  a  railr«»d  which  is  now  being  installed.  The  road 
is  equipped  with  two  locomotives  and  twelve  losing  trucks  or  cars.  The  gauge  is  3i 
feet.  The  donk^  engines  and  cable  system  will  continue  to  be  used,  but  will  haul 
the  logs  to  the  railroad  track  instead  of  to  the  river  bank.  This  wiU  give  a  great  in- 
creaae  in  the  daily  output  of  logs. 

Waste  and  injury  to  the  forest:  The  area  thus  far  li^ed  has  been  cut  over  without 
much  restriction  or  r^ulation.  About  one-halt  ot  it  has  been  burned  over  and  is  now 
partly  under  sugar  cane.  The  remainder  is  slash  aa  it  has  be«n  left  by  the  company. 
Since  it  ia  agricultural  land,  to  a  large  extent  homesteaded,  it  will  not  be  managed  for 
a  second  timber  crop. 

The  trees  cut  have  been  almost  entirely  the  six  principal  species,  with  an  occasional 
large  specimen  of  some  other  kind.  Few  trees  less  than  50  centimeters  (20  inches)  in 
diainet«r  have  been  cut,  and  many  larger  ones  have  not  been  removed.  The  largest 
trees  have  been  left  because  the  mill  could  not  handle  them.  On  part  ot  the  area  the 
Almon  and  White  Lauans  were  not  cut,  because  at  the  time  there  was  no  demand  for 
that  kind  of  lumber.  The  following  table  shows  the  number  of  saplings,  poles,  and 
trees  remaining  on  one-half  hectare  of  cut-over  land.  Many  small  trees  are  lacking 
which  were  destroyed  biit  not  utilized  durii^  the  losing. 
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The  loggii^  makes  a  bad  slashing.  The  tops  and  rotten  logs  of  the  large  trees  piled 
on  the  small  trees  crushed  by  their  mil  form  a  dense  and  almosthopeless  mass  of  debris. 
Some  ot  this  is  unavoidable,  but  care  in  fellii^  the  lai^e  trees  and  the  utilization  of 
as  much  of  the  timber  aa  is  possible  will  reduce  the  damage.  Plates  IX  and  X  show 
pieces  of  good  and  bad  slash.  Fire  in  the  cuttings  during  the  dry  months  ot  March 
and  April  would  be  destructive  to  the  young  growth.  Rre,  however,  does  not  run 
readily  until  the  brush  is  thoroughly  dry  and  the  wind  favorable.    This  condition 
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obtains  only  for  a  few  days  in  March  and  April.  Sometimes  the  friction  of  moving 
logs  upon  trie  skids  causes  firee  which  might  spread  to  the  cuttings. 

There  is  considerable  waste  in  the  felling  aad  cutting  up  of  trees.  The  FQipino 
fellers  are  usually  not  trustworthy  and  must  be  watched.  Occasionally  they  leave 
stumps  much  h^er  than  is  necessary.  H^h  stumps  can  not  be  entirely  avoided, 
because  of  the  difficulty  in  aawii^  swell-butted  logs  in  the  present  mill.  WilJi  a  new 
band-saw  mill,  capable  of  handling  logs  of  any  size,  the  stump  he^ht  should  be  reduced. 
The  average  stump  height  of  23  Mai^achapuy  trees  felled  during  the  past  year  ia 
9  feet  (2.8  meters)  and  of  13  Apitong  trees  4.2  feet  (1.3  meters).  Apitong  is  much 
less  buttressed  than  Mai^.chapuy  and  is  a  smaller  tree.  It  is  unreasonable  at  present 
to  require  that  the  large  buttresses  be  chopped  throng  in  felling  the  trees,  hut  it  is 
practicable  to  cut  at  the  point  where  the  principal  buttresses  end.  In  cuttine  the 
trees  into  l<ws,  it  is  diflicult  to  determine  when  detective  ones  will  repay  handling. 
In  cases  of  doubt  the  tendency  is  to  leave  them  in  the  woods.  Defective  top  logs  are 
much  more  doubtful  than  butt  logs,  beii^  knotty  and  diseased  around  the  knots, 
which  injures  nearly  all  boards  in  the  Ic^.  However,  when  the  company  has  gone 
t«  the  expense  of  building  a  logging  railroad  and  setting  up  donkey  ei^ines  and 
cable,  it  is  to  their  interest  to  remove  every  possible  sti<i  of  timber  from  the  area. 
Clear  Ic^,  not  more  than  50  per  cent  defective,  should  repay  the  cost  of  handling. 
They  would  also  assist  in  bearir^  the  expense  of  building  rc^ds. 

Little  sound  saw  material  which  is  not  excessively  knotty  is  left  in'the  tops.  As 
a  general  rule,  the  trunlts  of  fairly  sound  trees  ate  utilized  up  to  the  large  liml)s. 
More  than  this  ia  impracticable  at  present,  as  there  is  little  sale  for  knotty  lumber. 
Much  of  this  material  in  the  tops  would  make  boxes.  It  may  be  found  profitable 
for  the  company  to  manufacture  box  boards,  in  which  case  much  timber  now  wasted 
could  be  utilized. 

Another  source  of  waste  is  the  fuel  used  by  the  engines.  This  is  usually  secured 
from  defective  1(^,  which  are  hauled  in  and  cut  up  into  firewood.  The  tendency 
is  to  use  logs  which  would  be  more  valuable  for  lumber.  Care  should  be  taken  to 
use  no  logs  for  this  purpose  which  contain  50  per  cent  or  more  of  good  material. 

A  large  number  of  trees  are  necessarily  used  for  the  construction  of  roads  and  bridges. 
One  mile  of  hauling  road  requires  over  100,000  feet  B.  M.  for  skids  alone.  Latge 
amounts  in  the  future  will  be  necessary  for  ties,  bridge  timbers,  etc.  At  present, 
Apitong,  Ata-ata,  and  small  trees  of  the  principal  species  are  used.  TJnmanietable 
trees  and  tops  of  felled  trees,  as  far  as  po^ble,  should  be  used  tor  construction  work, 
except  on  land  which  is  to  be  cleared  for  agriculture,  where  small  trees  of  all  kinds 
can  be  used. 

Logging  does  injury  to  the  small  trees  and  reproduction,  which  are  to  be  the  basis 
of  the  future  forest.  The  laige  and  overmature  trees  should  be  cut  out  to  give  the 
young  growth  an  opportunity  to  take  their  places.  Consequently,  the  logging  must 
not  deatrov  more  than  is  necessary  of  the  small  growth.  Much  of  this  aamage  is 
unavoidable.  The  tellers,  however,  can  be  shown  how  to  drop  the  trees  where  the 
damage  will  bo  least. 

The  sawmill:  The  present  sawmill  is  located  on  the  r^ht  bank  t)t  the  Himu^n 
River,  about  6  miles  from  its  mouth  and  about  1  mile  north  of  the  loMing  operation, 
which  is  on  the  opposite  side  of  the  river.  The  location  is  at  the  head  of  navigation 
tor  small  steamers,  although  high  tide  reaches  nearly  2  miles  farther  up.  The  mill 
stands  on  the  river  bank,  jutting  sUehtly  over  the  water.  (Pis.  XI  and  XII.)  From 
the  mill  ashorttramroad  runs  to  the  uimber  yard,  directly  in  front  of  which  is  the  dock. 
(PI.  XI.)  Surrounding  the  yards  are  the  office  and  quarters  of  the  employees.  The 
mill  is  operated  by  a  steam  engine  and  is  equipped  with  a  circular  saw,  a  top  saw,  a 
simple  eager  and  trimmer,  and  a  saw-filing  machine. 

Tne  loBs  are  boomed  just  below  the  mill  in  the  river  and  are  brought  up  into  the  mill 
by  a  bull  wheel  and  cable.  They  are  then  rolled  on  to  the  carrit^  by  a  chain  and 
drum  operated  by  the  engine.  The  carriage  is  run  by  friction  feed.  The  Ic^  are  sawn 
slowly  and  carefully.  Thesawnlumberpaeses  to  the  edger on  dead  rollers,  le  lifted  by 
men  to  the  trimmers  and  from  there  to  the  tnick,  which  bears  it  to  the  yard.  The 
principal  species  cut  present  no  great  difRculties  in  sawing.  Apitong  is  much  harder 
on  the  saws  than  the  others.  The  waste  is  latge,  owing  not  only  to  the  detective  char- 
acter of  the  timber  but  also  to  the  inadequacy  of  the  mill  and  the  unskilled  labor  at  the 
edger  and  trimmer.  The  standard  length  of  Ic^  is  16  feet,  hut  some  12,  14,  and  18  foot 
logs  are  cut.  The  lumber  is  cut  mostly  in  1  and  2  inch  thicknesses,  with  some  2  by  4's 
and  special  sizes.  It  ia  piled  in  the  yard  without  cover  other  than  a  few  boards,  and 
without  grading  except  by  species  and  thickness.  Mostof  it  is  shipped  green  to  Manila, 
M  the  demand  is  greater  than  the  supply.    It  is  all  clear  lumber,  and  with  careful 
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per  day  each 

2  edgers per  day  each  . . 

2  trimmers do 

2  men  loading  trucks,  per 

day  each 

1  man   removii^  sawdust. 

per  day  each 

8  yard  men,  per  day  each. . 

2  watchmen,    per    month 
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grading  and  seasoning  its  quality  would  be  much  improved.  The  mill  has  been  sub- 
ject to  some  shut  downs,  owing  to  floods,  breakage,  and  lack  of  Ic^s.  The  following  is 
the  average  operating  pay  roll  at  the  Bawmill: 

Americans  (3): 

1  sawyer perycar..   P=4,000.00 

1  bookkeeper,  per  month. .  150. 00 

1  setter per  day. .  4.00 

Filipinos  (28): 

ld<^ger per  day  each..  ].0O 

1  dogger do .65 

1  engineer do 2,00 

1  fireman do .fiO 

1  fireman's  helper.  ..do .50 

1  offbearer do .50 

1  offbearer's  helper  -do .50 

2  men  sawing  logs    in  the 
water per  day  each . .  .50 

F2=$l  United  States  currency. 

Thia  is  a  daily  labor  cost  of  about  P°42. 

Cost  of  lumbering:  The  estimated  cost  of  logging  and  manufacturing  lumber  on 
this  tract  is  only  approximate  and  is  intended  as  an  indication  of  what  can  reasonably 
be  expected  under  fair  management. 

The  followij^  is  the  cost  per  1,000  feet  B.  M.  of  the  lumber  delivered  in  Manila, 
includii^  detenoration,  repairs,  and  interest  on  the  investment  at  10  per  cent: 

Cutting  and  hauling  logs  to  the  river P7. 00 

Floating  logs  to  the  mill 30 

Sawing  and  pilii^  in  the  yards 6. 00 

Loading  on  bareea  at  the  dock 40 

Freight  to  Manila  (about  400  miles) 10. 00 

Lighterage  in  Manda ' - 2. 00 

Salaries  of  h^her  officials 9.00 

Average  Government  charge,  or  stumpage 2. 50 

Total - 37,  20 

It  is  certain  that  with  a  thoroughly  modern  mill  and  a  lo^ii^  railroad,  which  the 
company  is  now  putting  in,  the  cost  per  1,000  feet  will  be  reduced  much  below  the 
above  figure.  Perhafe  the  pay  rolls  given  above  and  the  fre^ht  and  Government 
stumpB^  charge  will  indicate  better  to  lumbermen  what  the  cost  should  be. 

Markets  and  transportation:  The  markets  for  the  lumber  are  the  cities  of  Manila, 
Cebu,  and  Iloilo.  The  distance  by  water  to  Manila  is  about  400  statute  miles,  to 
Cebu  about  140  miles,  and  to  Iloilo  about  70  miles.  Veiy  little  lumber  can  be  sold 
locally  or  outride  of  those  towns.  Manila  is  the  chief  market.  In  the  past  two  years 
the  company  baa  sold  about  1,300,000  feet  B.  M.  of  timber  in  Manila,  190,000  teet  B.  M. 
in  Cebu,  and  275,000  feet  B.  M,  in  Doilo.  About  7,300  feet  B.  M.  only  were  sold  to 
local  consumers.  At  the  beginning  there  was  difliculty  in  selling  laree  shipments  of 
lumber  because  of  the  prejudice  against  Lauan.  The  demand  has  aowly  increased 
until  now  what  is  known  as  Red  Lauan  is  taken  in  lai^e  quantities,  and  the  White 
li-auan  finds  a  fair  sale.  Its  principal  competitor  is  (Segon  Pine,  which  is  about 
equally  good  for  most  purposes,  and  sells  in  Manila  for  about  P"75  per  1,000  feet  B.  M. 
T^e  Insular  Lumber  CS>mpany  should  be  able  to  manufacture  their  lumber  and  deliver 
it  in  Manila  at  a  price  which  would  gradually  drive  out  the  Oregon  Pine.  Manila 
would  at  the  present  time  use  100,000  feet  B.  M.  per  day  if  it  were  available.  It  is 
possible  that  some  of  theclearest  and  best  Balacbacan  and  Red  Lauan  can  be  exported, 
possibly  to  the  United  States.  A  small  lot  was  shipped  to  New  York,  where  it  was 
received  with  favor. 

Transportation  of  lumber  is  by  water.  Freight  to  Manila  in  barges  (PI.  XI)  towed 
by  a  small  steamer  is  TlO  per  1,000  feet  B.  St.  To  Iloilo  and  Cebu  in  lorehas.  the 
freight  rate  is  about  the  same. 

Prices  and  government  chaiges:  In  the  Philippine  Islands  the  government  charges 
for  timber  are  usually  levied  on  lound  logs.  For  timber  cut  in  the  province  of  Negros 
Occidental  they  are  F2.50  per  cubic  meter  for  first^roup  timber,  1^1.50  for  second 
group,  P'l  for  third  group,  and  PD.50  for  fourth  group,  which  is  equivalent  to  about 
rlO,  Te,  P4,  and  P2,  respectively,  per  1,000  feet  B.  M.  In  the  license  agreement 
with  the  Insular  Lumber  Company,  however,  provision  is  made  that  the  charges  be 
paid  on  the  sawn  lumber,  plus  15  per  cent  for  loss  in  sawing.    Since  the  loss  in  sawing 
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is  more  than  15  per  cent,  the  company  has  profited  by  the  arrangement,  as  b  shown 
by  the  following  figures  of  cost  per  1,000  feet  B.  M,  of  the  sawn  lumber.  The  timber 
cut  by  the  Insular  Lumber  Company  is  almoHt  exclusively  of  the  third  and  fourth 
group.  In  the  fiscal  year  1904-6  they  paid  an  average  price  of  TOM  per  cubic  meter 
or  P1.7e  per  1,000  feet  B.  M.,  and  in  1905-6  P0,87  per  cubic  meter,  or  P2.37  pei  1,000 
teet  B.  M.  As  the  company  receives  on  an  average  of  more  than  P60  per  1,000  feet 
B.  M.  for  their  lumber  in  Manila,  the  above  atumpage  charaea  are  low. 

Prospects:  It  is  apparent  from  the  above  that  a  modern  lumber  enterprise  on  this 
tract  ought  to.be  successful.  Believii^  this,  the  Insular  Lumber  Company  is  now 
increasing  ite  equipment  and  making  improvements.  A  new  modern  double  mill 
is  being  built,  which  will  have  a  capacityof  100,000  feet  B.  M.  per  day.  It  will  be 
equipped  with  a  9-foot  wheel  and  13-inch  band  sawa.  The  li^ging  railroad  is  already 
completed  from  the  mill  to  the  timber  and  will  soon  be  in  operation.  The  company 
is  ready  to  install  ft  tie-impregnating  plant  just  as  soon  as  it  can  make  contracts  with  the 
new  railroads  to  take  the  output.  Profiting  by  the  experience  of  the  past  two  years, 
the  company  will  put  capable  men  in  charge  and  wUl  use  every  effort  to  make  the  oper- 
ation as  efficient  as  any  similar  one  in  the  United  States,  Eightly  conducted,  the 
enterprwe  should  pay  a  handsome  profit,  at  the  same  time  furnishing  lumber  to  the 
people  of  the  islands  at  prices  lower  than  that  of  Oregon  Pine.  The  railroad  ^which  will 
soon  be  buUt  with  government  aid  in  Negros  Occidental  from  Bscalante  to  Binalbagan 
or  Ilog,  win  pass  cIobo  to  this  tract,  if  it  aoes  not  go  through  its  lower  side.  The  new 
railroad  will  naturally  benefit  the  Insular  Lumber  Company  by  furnishing  a  Inarket  for 
railroad  ties  and  construction  timber  and  by  making  available  the  local  markets  of  the 
province  of  Negros  Occidental. 


Various  minor  forest  products  are  collected  on  the  tract  by  the  inhabitants  of  this 
r^on.  Chief  of  these  is  bejuco  (rattan),  which  occurs  throughout  the  concession.  It 
is  now  rather  scarce  near  the  edge  of  the  forest  and  in  the  more  accessible  parts  of  the 
tract,  owing  to  the  long-continued  custom  of  collecting  this  product.  To  obtain  good 
bejuco,  it  is  now  necessary  to  go  5  to  10  miles  into  the  forest,  although  small  specimens 
are  abundant  everywhere.  Tne  demand  for  the  bejuco  is  stroi^  in  the  sugar  haciendas 
and  towns  of  Negros,  where  its  principal  use  is  for  tying  up  sacks  of  sugar.  The  prices 
are  such  as  repay  the  collector,  who  usually  builds  a  house  in  a  good  situation  m  the 
forest,  and  with  the  help  of  a  few  natives,  Visayans  or  Negritos,  collects  the  bejucos, 
putting  them  up  in  small  bundles  of  100  pieces,  ten  of  which  form  lat^e  bundles,  which 
are  then  carried  out  by  men  or  carabaos.  Three  such  camps  were  found  on  the  tract. 
In  addition,  many  persons  enter  the  tract  for  a  day  or  two  to  take  bejuco  for  their  per- 
sonal use.  The  best  bejucos  on  the  tract  are  Gatasan,  Yarning,  Lontoc,  and  Calapc. 
Split  bejucos,  usedintyingupBacksof  sugar,  are  worth  F1.50  per  1,000;  entire  bejucos, 
8  meters  long,  used  in  "binding  Kiits,  F15  per  100.  Long  bejucos  for  special  purposes 
briuK  high  prices. 

Balao,  the  piteh  obtained  from  the  Apitong  tree  by  a  destructive  system  of  boxing, 
heretofore  described,  has  for  some  years  oeen  collected  on  the  tract.  It  is  a  dirty-gray 
pitch,  used  locally  to  make  torches  and  commercially  to  calk  boats.  Its  value  in  Cadiz 
IS  from  P0.50  to  P0.75  per  5-gallon  can.  It  is  doubtful  if  one  tree  yields  more  than 
one  such  can  per  year  under  the  present  method  of  collecting.  The  product  does  not 
compensate  for  the  damage  done  to  the  tree.  Until  a  lees  injurious  method  of  tapping 
the  Apitong  is  devised,  the  collection  of  balao  on  the  tract  should  be  prohibited. 

Two  vines,  Jagnaya  and  Sigid,  which  are  collected  to  a  limited  extent,  occur  on  the 
tract.  They  are  small,  about  1  centimeter  in  diameter,  long,  and  very  strong.  They 
are  used  almost  exclusively  in  the  construction  of  fish  conals,  and  are  worth  in  Cadiz 
from  TO.m  to  f0.70  per  1,000. 

The  firewood  possibUities  of  the  concession  at  present  are  small.  Neighboring  sugar 
haciendas  use  considerable  wood  for  fuel,  but  prefer  to  get  it  from  the  mangrove  swam.ps, 
or,  if  from  the  mountain  forest,  to  cut  it  themselves.  Neither  is  it  probable  that  firewood 
cut  on  the  tract  can  be  shipped  to  the  large  towns  of  the  islands  in  competition  with  the 
mangrove  product. 

The  forest  has  few  other  minor  products.  There  are  scattered  trees  which  yield  guma 
and  lesins,  but  none  of  them  occur  in  sufficient  numbers  to  be  of  any  commercial 
importance. 

Minor  products  are  not  included  in  the  concession  granted  to  the  Insular  Lumber 
Company.  With,  the  exception  of  Wao,  they  can  best  be  utilized  in  satisfying  the 
needs  of  the  surrounding  population.  Consequently,  no  special  recommendations  are 
made  for  the  regulation  oi  their  collection. 
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Cleared  land  adjoining  the  tract,  which  has  the  aame  soil  and  general  characteristics 
of  the  more  level  parts  <3  the  forest,  ia  giving  good  results  in  amculture.  Sugar  cane, 
hemp,  and  com  are  the  principal  crops,  all  of  which  do  well,  although  fl\e  suKir  made 
from  cane  grown  on  this  soil  is  aiecoiored ,  and  doce  not  bring  the  best  prices.  For  sugar 
cane  the  land  is  called  third  claaa.  Com  grows  well,  and  is  the  chief  product  of  the  poor 
people.  At  the  present  the  price  of  the  land  is  low.  Probably  considerable  areas  now 
covered  by  cogon  grass  and  brush  can  be  bought  at  less  than  r20  per  hectare. 

There  are  many  acrea  of  land  on  the  tract  suitable  for  com,  and  a  eraaller  area  would 
give  good  leaults  in  sugar  cane.  About  300  acres  in  the  northwest  comer  and  in  the 
valley  of  the  Himugaan  Kiver  are  now  under  cultivation.  The  exact  area  of  the  tract 
which  is  better  for  agricultural  uses  after  being  lumbered  is  not  definitely  known. 
There  are  probably  about  10,000  acres  which  would  be  classed  as  agricultural  land,  of 
which  about  4,500  acres  are  either  cleared  or  covered  with  brush.  The  largest  single 
area  of  good  agricultural  land  is  in  block  7,  east  of  the  Himugaan  River.  All  of  such 
land  ia  confined  to  the  northern  side  of  the  tract.  The  upper  hilly  portion  is  more 
valuable  for  forest  than  for  agricultural  purposes. 

There  is  a  strong  desire  for  me  land  among  the  neighboring  people.  Often,  however, 
theyusepoorjudgment  in  selecting  their  clearings,  choosing  rough,  stony  places,  when 
rich  level  land  is  available.  I^and  suitable  for  agriculture  should  be  given  to  the  people 
for  homesteads  after  it  has  been  logged  by  the  company. 


Part  IT. 
TTITIISE  MANA6EHXIIT. 


The  owner  of  this  tract  of  timber  land  is  the  government  of  the  Philippine  Islands. 
In  order  to  secure  a  revenue  from  the  heavy  stand  of  timber  which  is  balanced  between 
growth  and  decay,  a  license  agreement  was  made  with  the  Insular  Lumber  Company, 
permitting  that  company,  under  restrictions,  to  exploit  timber  on  the  tract  for  a  period 
of  twenty  years.  The  government  requires  that  this  be  done  without  endangering 
the  future  supply  of  timber  from  the  same  forests,  unless  the  land  is  more  suitable  tor 
agricultural  tlian  for  forest  purposes,  in  which  case  the  most  benefit  will  be  derived 
from  its  use  for  agriculture.  On  agricultural  land  the  company  should  remove  the 
greatest  possible  amount  of  merchantable  timber  before  it  ia  turned  over  to  the  farmer. 
On  true  forest  land,  which  includes  most  of  the  tract,  they  should  leave  a  sufficient 
number  of  trees  to  provide  for  the  future  stand  and  exercise  care  in  the  logging  in 
order  to  prevent  the  destruction  of  an  unnecessary  amount  of  reproduction  and  small 

The  company,  on  the  other  hand,  must  make  their  enterprise  yield  a  considerable 
profit  in  order  to  repay  them  for  the  risk  in  establishing  a  modern  lumbering  operation 
m  a  tropical  country,  where  there  is  no  experience  of  others  to  assist  them  m  avoiding 
disastrous  mistakes.  They  have  invested  a  largo  capital  in  the  enterprise,  setting 
an  admirable  example  for  those  contemplating  entering  the  lumber  business  in  the 
Philippine  Islands.  Consequently  many  sylvic  restrictions  suitable  and  beneficial 
to  the  forest  can  not  be  imposed  without  excessive  hardship  to  the  company.  The 
restrictions  and  regulations  should  be  practicable,  with  due  regard  for  tlw  '  ' 
of  both  the  government  and  the  licensee. 


To  facilitate  the  management  and  protection  of  the  forest,  and  to  make  the  descrip- 
tion of  places  on  the  tract  more  concise  and  definite,  the  tract  is  divided  into  eight 
parts  or  blocks,  which  are  bounded  by  the  important  streams.  They  are  shown  on 
the  map  and  described  as  follows: 
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Table  XV. — Description  of  blocks. 


sn  Che  Hltalon  oud  Talaboc 
\a  tti«  I'atilcLon  and  Hital* 
n  the  rioc  and  Hlmueaai]  rl 


Between  the  Iglumgom  i 
lUEo  rivers  on  the  east  a 

Between     the    Ilimugaai 
Iglumgum  rivers. 


Id  Iho  P 

and    the 
Hlmngaan 


Hill;  land;  all  Heavily  timbered. 

Rolling  and  tiillj'  land:  coneiderable 

— ea  of  Erasa  and  brush  land ;  oon- 

Ina  barrio  of  Mabial. 

lingand  hilly  land,  mostly  heaT.- 

I    timbered:    some  agricultural 

line  and  hilly  upland  and  some 

>ttomland!  cleaSnga,  cultivated 

nd,  and   preseat    cutting  area 

.  ;ar  Hlrnugaan  Hlver. 

Itolllngand  Inlly  laud,  mostly  heav- 


Rolling  ai 


Bud  hilly  land,  heavily  tl 


These  blocks  will  furnish  a  useful  basiB  for  future  investigations  on  the  tract.  The 
logging  operations  will  probably  be  confined  to  blocks  3,  4,  and  6  tor  aever;^  years, 
a^  consequently  should  receive  as  soon  as  possible  a  more  careful  and  detailed  study 
than  has  yet  been  given  to  them. 

The  principal  trails  in  the  forest  have  been  surveyed  and  marks  have  been  placed 
on  them  every  one-halt  kilometer  from  their  starting  points.  Each  trail  is  given  a 
letter— for  example,  2  KG  means  that  the  mark  is  on  Trail  C,  2  kilometers  from  its 
beginning.  The  trails  and  their  marks  are  on  the  forest  maps.  Places  in  the  forest 
can  be  located  easily  and  definitely.  It  a  clumj)  of  large  Apitong  trees  is  discovered, 
one  wiU  pace  to  the  nearest  trail,  down  the  trail  to  the  first  survey  mark,  and  will 
then  describe  the  location  of  theApitong  as  follows:  Block  4,  B.  F.3KC.,S.  W.2<M)m., 
S.  E.  300  m.  The  place  is  then  definitely  located  with  few  words  and  can  be  marked 
accurately  on  the  forest  map.  This  method  of  description  will  be  used  by  forest 
ofBcers  for  future  work  on  the  tract. 


The  following  is  a  summary  of  the  number  of  merchantable  trees  and  of  the  mer- 
chantable yield  of  the  six  principal  species  above  40  centimeters  (16  inches)  and  50 
s  (20  inches)  in  diameter,  respectively: 


niameter. 

Stand. 

Yield. 

'"""■ 

Number 

per  hec- 
tare. 

mfSre 

n?? 

lllr 

22!  3 

72,6 

33.450 
»2,050 

P   TREATMENT. 


The  object  to  be  attained  is  to  make  the  best  use  of  the  land  and  forest  by  securing 
the  largest  possible  yield  from  the  latter  without  indicting  hardship  upon  the  licensee 
or  endangering  a  future  timber  crop  on  the  forest  land,  and  by  putting  the  agr^cul- 
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vident  that  agricultural  and  nonagri cultural  lands  must  receive  different 

nt.    The  former  will  be  turned  over  to  the  farmer  after  being  lo^ed;  the  latter 

will  be  kept  in  foreet  to  provide  for  a  future  yield. 

Agricultural  land  now  covered  with  merchantable  forest  will  be  treated  ae  nearly 
as  possible  under  a  clear  cutting  system — that  is,  all  merchantable  trees  will  be  cut 
for  lumber  and  aa  many  of  the  unmerchantable  trees  as  possible  for  road  construction. 
No  care  need  be  taken  to  protect  the  reproduction,  as  the  land  will  be  immediately 
cleared  for  agriculture.  The  essential  requirement  is  that  no  merchantable  timber 
be  left  on  the  land.  Aa  the  logging  proceeds,  the  boundaries  of  the  agricultural  land 
must  he  determined. 

NonagriciiltuTalorforest  land  will  be  treated  under  the  selection  system,  with  a  con- 
tinuous yield  of  the  six  principal  species  in  view.  Care  must  be  taken  to  leave  suf- 
ficient small  trees  and  reproduction  to  provide  tor  the  future  yield.  No  provision  is 
.  advisable  at  present  for  a  regular  rotation  and  sustained  annual  yield. 


On  agricultural  land,  all  trees  are  exploitable. 

On  forest  land,  none  of  the  six  principal  species  must  be  cut  below  a  certain  diam- 
eter limit.  The  diameter  limit  must  be  iised  so  there  will  be.sufficient  seed  trees  and 
young  growth  to  secure  a  good  stand  of  the  desired  species.  There  should  be  as  many 
trees  as  possible  left  standing  without  seriously  affecting  the  merchantable  yield. 
With  a  diameter  limit  of  40  centimeters  (16  inches)  there  is  a  yield  of  about  33, 4S)  feet 
B.  M.  per  a«re,  leaving  28.1  trees  per  acre  12  to  40  centimeters  in  diameter.  With  a 
diameter  limit  of  50  centimeters  (20  inches),  thereisayieldot  about  32,050  feet  B.  M. 
per  acre,  leaving  35.3  smaU  trees  per  acre  12  to  50  centimeters  in  diameter.  Cutting  to 
a  50-centimeter  limit  instead  of  to  a  40-centimeter  limit,  there  is  p,  'oas  in  yield  of  1,400 
feet  B."M.  per  acre,  or  4  per  cent,  and  a  gain  in  small  trees  of  7.2  per  a«re,  or  25  per 
cent.  The  50-centimeter  diameter  limit  la  clearly  the  better.  Moreover,  frees  below 
40  centimeters  in  diameter  would  probably  not  seed  well,  whil  trees  between  40  and 
50  centimeters  in  diameter  would  produce  considerable  seed  'nder  the  influence  of 
increased  light  and  space.  Since  a  part  of  the  small  growth  ia  unavoidably  destroyed 
by  the  If^ging,  it  is  all  ihe  more  necessary  to  fix  the  diameter  limit  higher  tnan  40  cen- 
timeters. The  company  has,  however,  shown  little  desire  to  exploit  tne  trees  between 
40  and  50  centimeters  in  diameter,  using  them  only  in  road  construction.  Therefore, 
a  50-centimeter  diameter  limit  will  be  found  practicable.  Whether  it  is  sufficiently 
high  to  provide  for  a  satisfactory  second  crop  is  not  certain.  It  is  proposed  as  a  pro- 
visional diameter  limit  until  that  fact  is  learned. 


Catting  areas. — The  areas  chosen  by  the  company  for  exploitation  should  be  selec- 
ted with  the  apwoval  of  the  Bureau  of  Forestry,  to  avoid  leaving  uncut  exposed 
strips  of  forest.  The  cutting  should  proceed  as  regularly  and  compactly  aa  jxjssible. 
It  IS  not  deemed  advisable,  in  view  of  the  condition  of  the  forest  and  other  factors, 
to  place  any  restiictions  upon  the  size  of  the  annual  cuttii^  area. 

General  cutting  rules.— The  following  cutting  rules  shall  apply  to  both  agricultural 
and  forest  lands. 

(1)  All  felling  and  cutting  shall  be  done  with  saws  as  far  aa  possible. 

(2)  No  trees  shall  be  left  lodged  in  the  process  of  felling. 

(3)  No  stumps  shall  be  higher  than  the  principal  buttresses. 

(4)  Defective  logs  contsunmg  50  per  cent  or  more  clear,  sound  lumber  shall  be  util- 
ized for  lumber. 

(5)  No  logs  containing  50  per  cent  or  more  clear,  sound  lumber  shall  be  used  as 
fuel  for  the  eneines. 

(6)  No  sound  logs  in  the  tops  of  the  trees  8  feet  and  over  in  length  and  over  15 
inches  in  diameter  shall  be  left  in  the  woods. 

(7)  Excessive  quantities  of  timber  cut  for  construction  purposes  in  the  forest  and 
wasted  shall  be  manifested  and  paid  for  by  the  company. 

J8)  Timber  wasted  in  violation  of  the  cutting  rules  shall  be  measured  by  the  forest 
officers  and  paid  for  by  the  comfMiny. 

Additional  cutting  rules  for  agriniXlural  tend.^(l)  Agricultural  land  shall,  as  far  as 
possible,  be  the  first  to  be  Ic^ed. 

(2)  All  merchantable  trees  of  the  six  principal  species  40  centimeters  (16  inches) 
and  over  in  diameter  shall  be  cut  for  lumber. 
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(3)  For  construction  purposes  in  logging,  treee  of  the  minor  species  and  unmer- 
chantable trees  of  the  principal  species  only  shall  be  used. 

(4)  Small  trees  broken  down  by  the  laige  trees  in  felling  shall  be  utilized. 

(6)  The  railroad  ties  and  skids  for  use  in  logging  on  the  forest  land  shall  be  taken 
from  the  agri cultural  land  whenever  possible. 

AdditioTuil  cutting  rules  for  forest  land. — (1)  No  Apitong,  Almon^  Balacbacan,  Man- 
gachapuy,  Lauan-ljagtican,  or  Lauan-dunlcs  trees  less  than  60  centimeters  (20  inches) 
m  diameter  shall  be  cut  unless  they  stand  in  a  prop<Bed  road,  interfering  with  ilie 
loEgii^,  unless  they  have  been  damaged  by  the  logging,  or  unless  they  have  been 
selected  for  felling  by  the  forester  in  charge  of  the  district. 

(2)  No  Apitong.  Almon,  Balacbacan,  Mangachapuy,  Lauan-baetican,  or  Lauan- 
dunl(^  trees  less  than  50  centim.eters  {20  inches)  in  diameter  shall  be  used  in  road  or 
bridge  construction  unless  they  stand  in  a  place  interfering  with  the  logging,  where 
their  removal  is  necessary. 

(3)  The  workmen  must  not  destroy  seedlings  or  saplings  of  Apitong,  Almon,  Balac- 
bacan, Mangachapuy,  Lauan-bagtican,  and  Lauan-dunlc^. 

(4)  C^re  must  be  taken  to  prevent  fires  on  the. cut-over  land  during  the  dry  seaaon. 


(1)  The  forest  adjoining  the  tract  oi 
tion  by  caiiigins,  should  ue  logged  ai 
license. 

(2)  The  areas  to  be  lo^ed  shall  be  selected  by  the  company,  after  securing  the 
approval  of  the  bureau  of lorestry. 

(3)  Cut-over  land  suitable  fOT  agriculture  shall  be  immediately  opened  to  homestead 
entry. 

(4)  The  bosii^  or  tapping  of  the  Apitong  tree  for  balao  shall  be  prohibited  on  the 

(5)  The  species  of  timber  manufactured  by  the  company  shall  be  classified  in  the 
timbergroups  to  which  they  properly  beloiw  as  soon  as  possible. 

(6)  Trie  company  shall  sell  manufactured  lumber  to  the  residents  of  the  municipali- 
ties of  Cadiz,  Sagay,  and  Escalante  at  prices  which  shall  never  exceed  the  wholesale 
price  in  Manila,  less  freight  and  lighterage. 

(7)  A  ranger  employed  by  the  bureau  of  forestry  shall  be  stationed  permanently  on 

(8)  The  stiampage  charges  will  continue  to  be  paid  on  the  manufactured  lumber 


In  order  to  put  the  above  plan  into  effect,  the  forest  must  be  protected  before  as  well 
as  after  it  is  logged.  The  destruction  of  standing  timber  is  a  loss  to  the  Government  as 
well  as  to  the  company,  but  the  loss  to  the  latter  is  more  serious,  since  such  destruction 
is  here  confined  to  the  most  accessible  part  of  the  tract,  where  the  profits  from  lumber- 
ing are  correspondingly  greater.  The  production  of  the  future  timber  crop  can  not  be 
provided  for  without  protection  of  the  forest,  nor  can  sylvic  restrictions  be  imposed 
on  the  company.  The  necessity  and  difficidty  of  protection  against  cairigins  have 
been  shown  in  Fart  I.  The  benefits  of  protection  being  mutual,  the  company  should 
cooperate  with  the  bureau  of  forestry  in  carrying  out  the  necessary  measures. 

The  problem  is  to  prevent  the  caiiigins,  because  after  the  damage  is  done  there  is  no 
remedy.     The  following  measures  are  necessary; 

(1)  The  ranger  of  the  bureau  of  forestry  stationed  on  the  concession  shall  engage 
himself  principally  with  its  protection. 

(2)  The  company  shall  provide  him  with  the  necessary  assistance  to  make  his  work 
effective. 

(3)  The  ranger  shall  patrol  the  concession  thoroughly  and  prevent  cairigins  by  means 
of  warnings,  and  arrests  if  necessary. 

(4)  The  northern  boundary  of  the  t 

half  kilometer  a  painted  board  maTkt„ . 

meters  from  the  starting  point  should  be  nailed  to  a  tree.  Where  trails  cross  the  bound- 
ary warning  notices  in  the  Visayan  dialect  should  be  posted,  stating  that  caiiigins  are 
prohibited  on  the  tract  and  that  permission  to  collect  forest  products  must  be  oblained 
from  the  ranger  in  charge. 
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(5)  The  cleared  landfl  within  the  tract  bordering  on  or  eurrounded  by  forest  shall  be 
surveyed  and  marked  in  order  to  prevent  their  extension. 

(6)  Residents  of  the  towns  within  which  the  tract  is  situated  who  desire  to  collect 
forest  products  tor  personal  use  shall  obtain  a  written  permission  from  the  mi^er  in 
chai^.    Permission  should  be  granted  in  all  such  cases,  except  for  balao. 

It  18  believed  that  the  above  measures  are  practicable  and  will  in  a  ehort  time  bring 
the  caingins  under  control. 


The  forest  officers  who  shall  be  chained  with  the  administration  of  the  plan  shall  be 
the  forester  in  charge  of  district  No,  8  and  the  ranger  stationed  permanently  on  the 
tract.  Action  taken  by  them  to  enforce  the  provisions  of  the  plan  shall  be  reported  to 
the  director  of  forestry  for  approval. 

The  forester  in  charge  of  district  No.  8  shall  have  general  supervision  of  tlie  tract  and 
shall  make  frei^uent  inspections.  The  ranger  stationed  on  the  tract  shall  have  imme- 
diate supervision,  under  the  direction  of  the  forester.  In  matters  relating  to  the  pro- 
tection of  the  forest  from  flres  and  trespass,  he  shall  take  the  necessary  action,  promptly 
reporting  the  facts  to  the  forester.  In  matters  concerning  the  compliance  of  the  Insular 
Lumber  Company  with  the  provisions  of  the  working  man,  the  tai^r  shall  note  the 
facts  and  report  them  to  the  forester.  The  forester  wUl  investigate  and,  if  possible, 
arrange  the  matter  with  the  representatives  of  the  company,  reporting  the  results  to  the 
director  of  forestry.  New  regulations  and  amendments  to  existii^  regulations  shall  be 
recommended  by  the  forester  to  the  director  of  forestry.  The  forest  officers  shall  assist 
the  company  with  information  regarding  the  tract,  which  they  have  collected  in  their 
investigations.  Every  effort  consistent  with  the  wise  use  of  the  forest  products  on  the 
tract  should  be  made  by  the  forest  officers  to  assist  the  company  in  making  this  enter- 
prise a  financial  success. 

The  sections  relatii^  to  cutting  rules,  management,  and  administctttion  have  been 
submitted  by  the  director  of  forestry  to  the  Insular  Lumber  Company  for  suggeetions, 
and  after  a  discussion  of  a  few  features  of  the  workii^  plan,  the  sections  mentioned 
were,  i^tersl^ht  modifications,  f^reed  upon. 


The  following  is  a  list  of  tree  species  mentioned  in  the  text  and  includes,  among 
others,  all  the  commercial  species  found  in  merchantable  quantities.  Botanic^  spec- 
imens of  about  seventy  tree  species  were  collected.  While  the  data  at  hand  is  too 
incomplete  to  make  an  estimate  of  the  total  number  of  tree  species  on  the  area,  yet 
compared  with  other  forests  in  die  Philippines  already  examined,  this  one  has  a  com- 
paratively simple  floristic  composition.  On  the  otner  hand,  contrasted  with  the 
average  hardwood  forest  of  the  Temperate  Zone,  it  is  more  complex,  .  It  will  be  seen 
from  the  stand  and  yield  tables  that  the  six  species  of  JHpteroearpacete  are  so  far  ahead 
of  all  others,  both  in  number  of  trees  and  bulk  of  wood,  tnat  this  may  be  regarded  as  a 

imre  Dipterocarp  forest.  From  a  lumberman's  standpoint,  the  yield  of  timber  in  this 
orest  b  equal  to,  or  exceeds,  the  best  American  hardwood  forest,  and  compares  favor- 
ably with  the  beet  coniferous  forests  of  the  eastern  United  States, 

At  present  there  is  much  confusion  among  the  commercial  timbers  in  the  Philippines 
which  can  not  be  avoided  until  more  is  known  about  them.    A  number  of  species  are 

§  laced  on  the  market  under  one  name,  and  sometimes  the  same  species  has  several 
iflerent  market  names.  For  the  sake  of  comparison,  the  fourth  column  of  the  list 
gives  the  known  names  under  which  the  species  are  sold  in  the  Manila  market. 

The  authors  wish  to  express  their  thanks  to  Elmer  I).  Merrill,  botanist,  bureau  of 
science,  for  assistance  in  the  identification  of  the  botanical  material. 
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List  of  the  species  mentioned  m  the  text. 


^,...„„»». 

Fannl, 

Local  common 

Commercial  m.m.. 

Astronia  eumingiftiift  \  id 

Tuliw  tulug 

Caimrium  Bp 

MoatH^ 

DIoapyrog  ap 

Bolongeta. 

Dipteroosrpus  grandiflonis  Blanco 

Dlpterocarpacpse 

Apitong 

Apitong. 

flSttaSi  Blanco 

M^taceffl"^ 

Bolog 

Labnug 

Homalanthua  populntua  Pax 

Euphorbiaoes 

Guisoc-guisoc 

Kayeasp 

Gutttferffi 

Livlst«na  ap 

MallotU8rtcmoickBMueU-\rg 

IE~" 

Pandanua  sp 

Pandan 

Plnangft  ap 

Palms 

PatdiumguayavaL 

HyrtBCec 
DiplfiTooarpacesB 

Bayal*fl 

White  Lauan. 

Shoraapoly-pennaMBiT 

do 

BalacbRcan 

Red  Lauan. 
Bed  Lauan.  Balacba- 

8horeasp 

do 

Mangaibapuy 

Do 

do 

Lauan  hogtican 

Wbite  Lauan. 

ahorea  squaniata  Dvw 

do 

Tiliaceie 

Janagdon 

Dungula 

Saeallt- 
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Mamla,  November  5,  1906. 
Sir:  I  have  the  honor  to  Hubmit  herewith  a  manuscript  entitled  "A  Preliminary 
Working  Plan  for  the  Public  Foreat  Tract  of  the  Mindoro  Lumber  and  Logging  Com- 
panj;,  Bongabon,  Mindoro,  P.  I.,"  by  Melvin  L.  Merritt,  forester,  in  ehai^  of  forest 
district  No,  5,  and  H.  N.  Whitford,  Ph.  D.,  forester,  chief  of  the  division  of  forest 
products,  and  respectfully  recommend  its  publication  as  Bulletin  No.  fi. 
Very  respectfully, 

Georoe  p.  Ahebn, 

Director  of  Formlry. 
The  Acting  Sbcrbtauy  op  the  Interior,  Manila,  P.  I. 


The  territory  with  which  this  report  deals  is  held  under  a  twenty-year  license 
agreement  by  the  Mindoro  Lumber  and  Li^png  Company.  This  agreement,  dated 
July  3,  1905,  gives  it  "exclusive  right  to  cut,  collect,  and  remove  timber,  firewood, 
and  bejuco"  from  the  part  of  the  public  forest  later  described,  on  the  condition  that 
it  complies  with  the  rules  and  regulationsof  the  bureau  of  forestry  in  cutting,  collecting, 
and  removing  said  forest  products. 

The  work  upon  which  this  report  is  based  was  undertaken  for  tho  purpose  of  forming 
a  preliminary  plan  of  management  to  be  put  into  operation,  pending  more  complete 
investigation.  Hence  the  present  plan  must  be  looked  upon  merely  as  provisional 
and  subject  to  change  when  more  definite  information  is  obtained. 

The  field  work  was  done  by  a  party  consisting  of  two  foresters,  one  assistant  foreater, 
two  native  rangers,  and  from  two  fa  nine  native  laborers,  working  for  a  period  of  over 
four  months.  The  tract  was  inspected,  surveyed,  and  mapped,  and  notes  were  taken 
on  the  distribution  of  the  different  types  of  vegetation.     ValTiation  surveys  were  then 

"The  following  illustrations  accompanying  this  report  liavebeen  omitted  and  are  on 
file  in  the  War  Department: 

Plate  I.  Interior  view  of  the  Hagachac  forest.  II.  General  view  of  the  Narra  forest 
type.  III.  Interior  view  of  a  Narra  forest.  IV.  View  of  the  beach  forest  type.  V. 
Agoho  growing  aloi^  the  Boiigabon  River,  VI,  View  of  a  Calaanan  forest,  VII. 
Interior  view  of  a  Mitt^rove  swamp.  VIII,  Narra.  IX,  StumpofNarra,  X.  Ht^a- 
chac.  XI.  A  young  tree  of  Lauan.  XII.  Reproduction  of  Lauan.  XIII,  A  young 
tree  of  Guijo.    Xiv!  Apitoi^, 

Map  of  public  forest  tract  between  the  Sucol  and  Uasig  rivers,  Mindoro,  P.  I., 
operated  under  a  twenty-yeai  license  agreement  by  the  Mindoro  Lumber  and  Li^ging 
Cfompany, 
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made  over  approximately  2  per  cent  of  the  better  part  ot  the  forest.  The  trees  were 
calipered  am  listed  on  Htripe  10  metere  wide  along  lines  500  meters  apart.  Owing  t« 
the  poor  condition  of  the  rest  of  the  forest,  and  to  lack  of  time,  the  remainder  of  the 
tract  was  investigated  more  hiuriedly.  While  engaged  in  this  survey  an  extensive 
botanical  collection  was  made,  which  is  the  basisofthe  Bcientiflc  nomenclature  of  thia 


Part  I. 
STATEMEirr  OF  THE   FACTS   UPOS   WHICH   THE   WOBKDTG  PIAN  JS  BASED. 

L   DESCRIPTIOM   OP   THE    TRACT. 


The  tract  of  land  examined  lies  upon  the  east  coast  of  the  island  ot  Mindoro,  juet 
north  of  the  twelfth  parallel  of  north  latitude  aad  east  of  the  one  hundred  and  twenty- 
rtofGt         -  .       ~.       .    .  .  .  ,      .  ,- 


first  meridian  east  of  Greenwich.     The  whole  tract  contains  an  area  of  about  85  square 
miles,  while  the  part  surveyed  and  examined  includes  approximately  55  square  miles. 


According  to  the  terms  of  the  license  ^reement.  the  tract  is  bounded  as  follows: 
"  From  the  Sucol  River  south  to  the  Uasig  River,  and  10  miles  inland."  Upon  ascend- 
ing the  Sucol  River  it  was  found  that  the  native  name  is  changed  to  Iniiman  after  a 
short  distance,  therefore  this  river  has  been  talten  as  the  north  boundary.  A  short 
distance  inland  the  Tlas^  River  divides  into  two  branches,  a  lai^e  one  known  as  the 
Batoc,  and  a  small,  nearly  dry  stream  called  the  Uaaig.  No  investigations  were  made 
south  of  the  Baroc  branch. 


As  may  be  seen  on  the  map,  the  part  examined  is  more  or  less  triangular  in  shape, 
having  its  broadest  side  toward  the  coast.  Starting  at  sea  level,  the  laJid  rises  slowly 
and  evenly  as  a  broad,  flat  plain  until  about  7  miles  (11  kilometers)  inland  it  reaches 
an  altitude  ot  nearly  30  meters  (100  feet).  Here  are  found  a  few  scattering  hills, 
although  the  countiy  is  still  quite  level  for  a  short  distance  more,  especially  alone  the 
Borifeabon  River,  Back  from  this  fiat  the  foothills  rise  quickly  into  the  broaa  and 
high  mountain  chain  which  runs  north  and  south  through  Mindoro.  To  the  south  of 
the  tract  the  foothills  extend  almost  to  the  coast.  To  the  north  a  low  and  lees  clearly 
defined  rai^e  of  hills  reach  nearly  to  the  beach  at  a  point  about  i  miles  north  of  the 
Sucol  River. 

The  whole  territory  is  drained  mainly  by  the  Boifeabon,  Dangav,  and  Uasig  rivers, 
all  of  which  have  rapid  currents.  The  Borigabon  River  is  the  lazgest  of  these  and 
flows  through  a  grassy  flood  plain  about  halt  a  mile  wide.  During  the  wet  season 
this  valley  is  often  flooded  and  the  river  is  practically  impassible.  At  such  times  there 
is  an  abundance  of  water  for  rattii^,  but  the  rapid  current,  which  extends  far  out  to 
sea,  would  necessitate  very  strong  booms  at  the  mouth  of  th.e  river  to  stop  li^.  The 
Dangay  and  Uasig  rivers  are  smaller  and  flow  through  tidal  swamps  which  check  their 
currents.  The  former  could  probably  be  utilized  lor  floatirg  Ic^  for  a  short  distance 
from  its  mouth.  The  Uasig  (Baroc)  River  could  also  be  usM  in  this  wa^  a  long  dis- 
tance into  the  interior  durmg  the  heavy  rains,  as  the  river  bed  is  quite  free  from 
obstructions. 

The  entire  flat  is  probably  of  delta  origin,  having  been  formed  by  the  action  of  the 
Borigabon  River.  Durii^  this  formative  period  there  were  a  number  of  uplifts  that 
have  chanced  the  shore  line  and  the  river  course  from  time  to  time,  resulting  in  the 
origin  of  different  physic^raphic  units.  Correspond ing  to  these  there  are  distinct 
vegetative  types  which  are  adapted  to  the  physicEil  conditions  of  the  (opographic  units 
upon  which  they  are  found. 

The  soil  is,  in  general,  a  deep,  fine  clay,  covered  with  a  thin  layer  of  humus.  No 
underlying  rock  was  found  on  the  flats,  although  examinations  were  made  in  many 
places  from  1  to  2  meters  in  depth.  In  the  valley  ot  the  Bayangan  River  there  is  a 
subsoil  of  sand  or  sandy  gravel  at  a  depth  of  from  75  centimeters  (30  inches)  to  150 
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more  shallow 

gibon  River  on  the  graaay  and  poorly 
and  suitable  for  agriculture. 


Formerly  no  records  either  of  rainfall  or  temperature  had  been  taken  in  Mindoro. 
The  rainfwl,  however,  is  heavy  and  more  or  less  distributed  throughout  the  year.  The 
period  of  heaviest  rain  comes  during  die  months  of  July,  August,  September,  and  Oc- 
tober, while  the  lightest  is  durii^  January,  February,  March,  and  April.  Notes  regard- 
ing the  rainfall,  which  were  kept  from  January  16  to  March  31,  show  the  following  num- 
ber of  rainy  days : 


..... 

Number 

light 
raintaU. 

»„. 

Njimliet 

.Si,, 

, 

0 

0 

Maretil 

« 

The  coolest  months  are  from  September 
June.  Although  the  warmest  months  are 
which  prevails  at  this  season  brings  some  i 


n  and  moderates  the  heat. 


Extending  from  the  beach  just  south  of  the  Cauayan  River  to  the  sawmill  of  the 
company,  about  IJ  mU^  inland,  there  is  a  losing  tramway,  made  with  wooden 
rails  laid  upon  cross-ties.  Aside  from  this  one  tramroad  there  are  only  rude  trails 
runniM  through  the  tract.  Nearly  all  of  these  are  passable  for  horses  or  carabaos, 
althourii  some  are  merely  footpaths  through  the  woods.  With  tho  exception  of  a 
few  rude  structures,  made  only  for  foot  passengers,  there  ate  no  bridges  on  the  tract. 

None  of  tbe  present  trails  would  be  of  any  value  in  lumbering  except  for  the  paa- 
sage  of  laborers  and  carabaos.    All  logging  roads  must  be  built  especially  for  that 

purpose.     This,  however,  is  easily  done  outside  ot  the  swamps,  it  only  being  n 

sary  to  clear  away  the  brush  and  small  trees.    All  such  roads  are  good  dur- —  *"■' 
and  many  of  them  fairly  g 


According  to  the  last  census  report,  the  tract  whicli  includes  the  barrioa  of  Anilao, 
Masaguisi,  and  Paclasan  supports  a  population  of  about  650.  In  addition,  the  barrios 
of  Boiigabon  to  the  north  and  Uasig  to  the  south,  which  have  a  combined  population 
of  nearly  450,  draw  approxiriiately  half  of  their  support  from  the  tract.  The  people 
live  in  or  near  villages,  around  which  they  practice  a  rude  apiculture,  the  crops 
being  com,  rice,  ana  vegetables.  The  only  landowners  in  this  territory  claiming 
more  than  a  few  acres  are  a  Filipino^  who  pastures  about  300  head  of  cattle  near 
Paclasan,  and  an  American  at  the  sitio  Cupang,  who  has  planted,  several  thousand 
hemp  B.nd  cocoanut  plants.  The  Filipinos  depend  for  their  forest  products  upon  the 
forest  adjacent  to  the  settlements.  They  gather  resin  for  torches  from  Pili  and  Pag- 
sabii^gin  trees,  a  limited  amount  of  Bun  palm  leaves  for  mats,  Nipa  palm  leaves  for 
thatching,  and  bejucos  for  rope.  The  mai^rove  swamps  furnish  the  firewood,  and 
not  much  timber  iB  used  locally.  For  the  most  part  these  and  other  needs  may  be 
supplied  without  affecting  the  virgin  forest. 


Practically  all  of  the  second  growth  and  grass  lands  within  a  distance  of  about  2 
miles  from  the  coast  are  claimed  by  private  persons.  There  are  also  a  number  of 
holdings  farther  back.  None  of  these  have  titles,  although  some  have  Spanish  titles. 
Practically  all  of  the  commercial  and  uncut  noncommercial  forest  and  swamp  lands 
are  parts  of  the  public  domain.  Owing  to  the  fact  that  no  land  surveys  have  been 
made,  it  was  deemed  impracticable  to  attempt  to  separate  the  public  from  the  private 
lands  except  in  this  general  way. 
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Several  distinct  natural  and  artificial  types  oi  vegelatiou  are  found,  due  principally 
to— 

Firat.  The  influence  of  salt  water. 

Second.  The  effect  of  drainage. 

Third.  The  action  of  riveis. 

Fourth.  Fire. 

Fifth.  The  clearing  of  forests  by  man. 

Sixth.  The  Hyivicultural  demands  of  the  different  species. 

The  effect  of  these  factors  will  be  noted  as  each  type  is  discussed,  both  for  the  pur- 
pose of  showir^  why  that  type  is  present  and  in  order  to  indicate  its  possihilities  for 
future  development. 

Since  the  vegetation  of  one  type  mei^es  gradually  into  that  of  another,  it  has  been 
impossible  to  fix  the  boundaries  exacttv  and  to  locate  the  areaa  definitely  on  the  map. 
The  following  is  the  classiBcation,  with  the  estimated  per  cent,  of  each  type  for  the 
portion  of  the  tract  surveyed: 
Commercial  forest  areas;  Per  cent. 

Narra  type 10 

Hflgachac  type 16 

Mixed  type 12 

Beach  type 1 

Total  commercial  forest - - 38 

Noncommercial  forest  areas: 

Guipa  type - - 8 

Calaanan  type 19 

Unclassified - 7 

Total  noncommercial  forest 34 

Swamp  forest  areas; 

Mangrove  and  Nipa  types 11 

Buri  type 2 

Total  swamp  forest 13 

Other  areas: 

Grass  land : - 13 

Cultivated  land 2 

Total ; 15 


Narra  type. — Most  important  of  all  the  different  types  of  forest  is  that  in  which  Narra 
(Pleroearpua  ijidicus  Willd.)  grows  aa  the  characteristic  tree.  This  type  extends  from 
the  swamp  belt  near  the  coast  back  over  the  newly  made  and  poorly  drained  flats  until 
it  reaches  a  higher  and  better  drained  soil,  where  it  gKidually  disappears.  Over  this 
tract  the  abundance  of  soil  moisture  and  the  comjiaratively  open  ctiaracter  of  the  for- 
est furnish  Uie  conditions  in  which  Narra  reaches  its  best  development. 

The  general  appearance  of  the  forest  is  much  the  same  throughout.  (Pis.  II  and 
III.)  Usually  there  are  twelve  to  fifteen  lai^e  and  tall^rowii^  trees  of  perhaps  half 
as  many  species  scattered  over  an  acre.  These  form  a  broken  upppr  story  to  the  forest. 
Scattered  in  among  them  are  a  great  many  smaller  and  lower-growing  or  younger  trees 
that  fill  in  the  ground  space,  making  a  thick  under  stor^.  Of  the  smaller  trees  there 
are  from  fifty  to  seventy  species  commonly  reaching  a  size  of  oyer  10  centimeters  ^4 
inches)  in  diameter  when  mature.     In  addition,  there  are  many  that  do  not  reach  this 

Mixed  with  this  lo 
Dus  palms  (PI.  II),. 
[ratten),  and  other  i 

growth  lower  down,  and  often  forms  dense  tallies  on  or  near  the  ground.    Herbs  and 
fliruba  are  relatively  unimportant.    Taken  as  a  whole,  the  undergrowth  of  brush  and 


(ratten),  and  other  vines  that  extend  to  the  tops  of  the  tellest  trees,  as  well  at  . . ._  . 
rowth  lower  down,  and  often  forms  dense  tallies  on  or  near  the  ground.    Herbs  and 
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vinee,  especially  bejuco,  is  bo  thick  that  in  walking  through  the  forest  it  is  necessary  to 
use  a  "boio"  to  cut  one's  way. 

Principal  epeciea:  Of  the  trees  reaching  a  diameter  of  over  40  centimeters  (16  inches), 
Narra  constitutes  7.16  per  cent.  Other  timber  trees  are  Lauan  (Shorea  contorta  Vidal), 
22.23  per  cent;  Amuguis  (KoryrdemodendTon  pinnatwm  Merrill),  7.06  per  cent;  Guijo 
(SftoreoijiitsoBl.), 6.37  per  cent;  Apitong  (iKp(«roanTWMBp.),  3.83  per  cent;  Hagachac 
(iHpterocarpus  Umopodiu  Perk.),  0.68  per  cent,  and  three  species  of  the  genus  feriiiin- 
alia,  Calumpit  (T.  edulis  BL),  Malawtbi  (T.  pellueida  Presl.),  and  Sacat  (T.  nilms 
Presl.),  I.fl8  per  cent.  These  trees,  which  include  practically  all  of  the  kinds  that  are 
lumbered  at  present,  constitute  a  trifle  lees  than  one-half  of  the  whole  number  which 
reach  a  size  ot  over  40  centimeters  (16  indies).  Of  the  others,  Agupai^  (Chuochehm 
sp.),  7.07  per  cent,  Dao  {Draeontomelum  rtumgiferum  Bl.),  5.10  per  cent,  and  Malagui- 
buyo  (CeltU  ap.),  4.69  per  cent,  are  most  numerous,  whUe  the  two  Canariums— Pili  (0. 
Iwiemicwm,  A.  Gray^  and  Pagsahingin  (C  viUoMim  Bl.),  noteworthy  because  of  the  fact 
that  they  yield  resins— make  up  1.57  per  cent.  The  remaining  32.26  per  cent  includes 
a  number  of  trees,  found  in  small  numbers,  some  of  which  are  valuable.  Among  these 
are  Bolongeta  {Dwspifros  piteaanthera  Bl.),  Ipil  {Intsia  acuminata  Merr.),  and  Bansilac 
(Fithecolobinm.  lobalum  Bth.).  The  first  named  is  fairly  common  in  many  places  but 
does  not  reach  any  great  size.  Other  lai^e-growing  species  are  Antipole  {Artocarpus 
communis  Forst.lj  Baslayan  (Dehaana  tnaiuira  Men.),  Punghan  (sp,  of  Lauracex), 
'  Taloto{Pieroq/?vi6iumii7K(o7TimMeiT.),  Palusat  Saling(EnrftanSracorMeeaMerr.),^ 
lad  (Slermlia  pkilippinenxU  Mezr.},  Candol-candol  {Stermlia  blancfd  Rolfe),  Bancal 
(Sarcocephalus  eordotui  Miq.),  Talimadon  (Gonystyhis  becanus  Gilg.),  Nato  (Palapiium 
iuzoniense  Vi.),  Binuang  (Octom^lei  tv/matrana  Miq.),  Catmon  (Dillmia  philippmenMg 
Eolfe),  and  Pahutan{ifQTWi/«-aa7(is3ii)ia  Blanco). 

Minor  species:  Butong  Manoc  (Cydoitenum  mttrophyllus  Merc),  Putat  (Barringionia 
reticulata  Miq,  and  B.  raeemom  Bl,),  and  several  species  each  of  the  genera  Cananu-ot 
and  Eugenia  are  amoi^  the  commonest  of  the  smaller-growing  trees.  Near  the  clear- 
ii^  or  m  places  where  there  have  formerly  been  clearings  are  found  Tula-tula  ( Mallo- 
ta»  fioriburdui  Muell,),  Atom  {Mallotus  moluixanus  Mudl,),  Ylai^-ylang  (Canangium 
odoratwrn.  Baill.),  a  great  many  tre^  of  the  genus  Fieut,  and  others. 

Palms:  Growii^  among  the  other  trees  are  a  large  number  of  palms  that  seldom 
exceed  30  centimeters  (12  inches)  in  diameter.  The  Anahao  {Livistona  sp,)  {PI,  II) 
is  widely  distributed  and  grows  io  a  he^t  of  100  feet  (30  meters).  The  Buri  ( Cc^pka 
umhraeaWera  L.)  is  seldom  found  except  on  the  borders  of  the  swamps  or  in  very  damp 
places.  Borifean  gubat  i^Areea  whitfordxi  Becc,)  is  confined  largely  to  Wet  places  where 
the  ground  water  level  is  very  near  the  surface.  Yroc  {Arenga  iaccharifira  Labill)  is 
scattered  quite  generally  and  is  a  low^rowing  form  found  beneath  the  lai^er  tees. 
Theothers,SarauE^(Pin«n5aiji»t3iiwBecc,),  Pugahan(Oar«o(asp,),  andSagaal(ife(«TO- 
«polft«  ehXa  Scheft,)  are  usually  scattered.  Table  I,  which  shows  the  stand  ot  these 
species,  was  compiled  while  taking  valuation  surveys,  and  as  time  was  not  taken  to 
count  all  seedlii^B  the  number  is  considerably  underestimated.  It  is,  howewer, 
approximately  correct  for  the  two  larger  claBaes: 


Table  I. — Stand  of  palvii  per  ai 
lAvera^  of  70,15  acres,] 


!  (Wirra  type). 
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High, 

More  than 

Total, 

9,47 
.77 

:»! 

3.89 

"■" 

IS,  54 

8,40 

Soil:  The  soil  of  this  type  is  fairly  uniform.  It  consists  of  a  claysurface  soil,  more  or 
less  mixed  with  humus,  10  to  12  centimetere  (4  to  5  inches)  in  thickness,  and  a  yellowish 
blue  BubsoU,  which  usually  extends  to  the  undei^und  water  level.  In  a  few  places 
the  subsoil  is  mixed  with  sand.  As  far  as  investigations  show,  the  underground  water 
level  is  uniformly  1.5  to  3  meters  (5  to  10  feet)  below  the  surface  during  the  dry  season, 
and  much  above  this  during  the  rainy  season.  It  is  always  sufficiently  near  the  sur- 
face to  be  within  reach  of  the  roots  of  the  larger  trees,  and  during  extremely  wet  weather 
large  areas  are  flooded. 
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ReproductioD:  Tbe  dense  growth  of  vines,  eapeciaJly  bejuco  and  bamboo,  hinders 
reproduction.  Many  of  the  trees  are  tolerant  and  can  exiat  in  the  forest  it  the  shade  is 
not  too  heavy.  Lauan  seedlings  (PI.  XII),  tor  instance,  may  be  found  in  a  shade  den- 
sity of  75  per  cent.  Here  the  undergrowth  is  comparatively  scarce  and  open.  How- 
ever, such  favorable  conditions  are  scattered  through  the  forest  and  may  be  temporary 
only,  for  the  breaking  of  limbs  or  tree  tops,  due  to  tne  wind  or  the  constantly  increasing 
weight  of  the  mass  ofoejuco  and  other  vines,  may  brii^  this  tangle  of  HTjwth  in  the  tree 
tops  to  the  surface,  forming  thickets  so  dense  that  little  or  no  sunli^t  can  reach  the 
ground.  The  falling  maas  may  also  injure  the  pole  and  seedling  growth  that  has 
already  been  established.  In  such  a  manner,  areas  in  the  forest  favorable  for  seedlings 
are  destroyed  and  the  former  condition  is  established  only  after  a  number  of  years.  In 
some  places,  the  leaves  of  young  mlms,  especially  those  of  Anahao,  produce  a  shade 
density  of  almost  lOO  per  cent.  For  intolerant  species,  like  Narra,  reproduction  is 
poor  and  it  is  only  along  trails  and  in  open  places  that  Narra  seedlings  are  found  at  all . 
Table  II,  which  shows  the  number  of  poles  and  young  trees  in  the  area,  is  a  fair  indica- 
tion of  the  capacity  of  the  forest  to  reestablish  itself. 


Table  II, — Stand  of  poles  and  amjilt  trees  per  oi 


%  Narra  type. 
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Condition:  Thesylvical  conditionof  the  forest  is  poor.  In  it  are  many  over-mature 
trees  that  should  be  removed  as  soon  as  possible.  This  is  especially  true  of  Narra. 
The  dense  undergrowth  renders  reproduction  difficult. 

Hagachae  type. — On  the  slightly  higher  and  better  drained  land  adjacent  to  the 
Narra  forest  is  a  stand  of  timber  which  apparentlj^  has  taken  the  place  of  Nana  aa  the 
river  delta  has  been  extended.  Contrasted  with  the  Narra  forest,  the  Hagachae 
type  is  characterized  by  the  absence  of  Nana,  by  the  presence  of  Hagachae  (mptero- 
corpiM  Uuiopodiia  Perk.)  (frontispiece),  by  a  decrease  of  underbrush,  and  by  an 
absence  of  climbing  bamboo.  While  a  consultation  of  the  yield  tables  indicates  that 
the  yield  is  lighter  in  this  than  in  the  previous  type,  yet  virgin  stands  of  the  Haga- 
chae type  are  neaver.  The  lighter  yield  shown  by  the  tables  is  due  to  the  fact  that 
some  of  the  original  forest  has  been  cleared  or  cut  over. 

Since  this  type  includes  several  detached  areas,  it  was  deemed  advisable  to  dis- 
tinguish between  them  for  the  purpose  of  calculating  the  yields  separately.  The 
main  part  of  this  description,  while  generally  applicable  to  them  all,  will  be  based 
upon  the  part  designated  upon  the  map  as  Hagachae  I,  which  is  adjacent  to  the  Narra 

Hagachae  Division  II  does  not  differ  materially  from  the  first  except  is  having  a 
smaller  quantity  of  Guijo.  While  the  averse  stand  is  poorer,  in  some  places  it  is 
equally  as  good.  Division  III  of  the  Hagachae  type  extends  back  into  the  low  foot- 
hills, in  which  territory  the  Mangyanee,  a  non-Christian  tribe,  are  found.  These 
people  have  for  a  long  time  made  their  clearings  in  the  forest  unrestricted  in  any 
way,  and  have  destroyed  large  amounts  of  timber.  In  some  places  the  low  hills  have 
been  rendered  practically  valueless  from  this  cause,  A  single  line  of  survey  through 
this  tract,  and  mcluding  a  trifle  over  19  acres  of  forest  and  clearings,  shows  a  yield  of 
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approximately  2,300  feet  B.  M.  per  acre,  about  half  of  which  is  Hagachac.  These 
figures  have  not  been  placed  in  the  tables  of  atande  and  yields,  as  they  repreeent  so 
small  a  per  cent  of  the  forest.  Division  IV  is  a  small  tract  of  forest  which  liee  just 
north  of  the  Bongabon  River.  It  is  of  about  the  same  grade  as  Hagachac  II,  though 
it  has  a  number  of  minor  differences,  due  to  its  proximity  to  the  river  and  to  the  sur- 
rounding cleared  land. 

Leading  species:  Hagachac  makes  up  17.45  per  cent  of  the  stand  of  timber  trees 
over  40  centimeters  (16  inches)  in  diameter;  Lauan,  18.28  per  cent;  Amuguis,  6.01 
per  cent;  Guijo,  5.54  per  cent;  Terminalia  spp.,  1.65  per  cent;  Narra,  0.95  per  cent, 
and  Apitong,  0.23  per  cent.  In  this,  as  in  the  Nana  type,  Lauan  is  the  predominant 
species,  although  nearly  equaled  by  the  Hagachac.  As  a  matter  of  fact,  the  Haga- 
chac is  usually  grouped  in  favorable  spots,  and  in  such  places  greatly  outnumbers  flie 
Lauan,  which  is  more  evenly  scattered.  It  is  not  uncommon  to  find  eroiipe  where 
the  total  stand  of  timber  would  probably  run  as  high  as  20,000  to  30,000  feet  B.  M.  per 

Qf  the  other  common  species,  the  most  numerous  with  percentages  of  stand  of  each  are 
Agupenga,  10.5  per  cent;  Dao,  6.48  per  cent;  Malaguibuyo,  5.19  per  cent,  and  Pili  and 
Pa^hifigin,  2.25  per  cent.  Of  the  remaining  trees  over  40  centimeters  (16  inches) 
in  aiameter,  Malugay  {DTOcxmlomehan  sp.)  and  Calantas  (Toono  sp.)  are  found  scat- 
tered here  and  there  through  the  forest,  but  are  not  present  in  merchantable  quantities. 

Minor  species:  Putat,  Bolongela,  and  the  many  species  of  Eiigenia,  while  still 
found,  are  not  so  plentiful  as  in  the  Narra  forest.  Near  the  Calaanan  area  there  are 
present  many  kinds  peculiar  to  that  t^e,  especially  species  of  Fietis  and  MaUolus. 

Palms:  While  all  the  palms  growing  in  the  Narra  forest  are  presentin  this  type,  the 
total  number  per  acre  is  less,  Buri  and  Boflgan  gubat  are  nearly  absent;  Anahao 
and  especially  Yroc  are  still  abundant,  and  Sarauag,  Pugahan,  and  ^igasi  are  scat- 

Undei^rowth:  Climbing  bamboo  has  practically  disappeared  and  bejuco  and  other 
vines,  though  still  common,  are  not  so  plentiful  m  the  heavier  stands.  The  smaller 
growing  tree  species  still  continue  to  form  an  understory,  many  of  these  being  found 
even  in  the  densest  places.  Shrubs  and  herbs  occur  in  email  numbers,  and  are  rela- 
tively unimportant. 

Soil;  The  soil  here  is  a  yellowish  clay,  sometimes  slightlv  sandy,  and  has  a  small 
amount  of  humus  at  the  surface.  A  sandy  layer  was  founa  at  a  deptii  of  about  160 
centimeters  ^59  inches)  in  a  few  places,  but  is  not  universally  present.  The  area, 
contrasted  with  the  Narra  type,  is  better  drained. 

Reproduction:  Reproduction  is  especially  good  of  Hagachac,  seedlings,  saplings, 
and  poles  heiiw  common  in  all  places  where  seed  trees  are  found.  No  other  tree 
seems  to  reproduce  so  well  with  so  little  l%ht.  The  reproduction  of  Lauan,  Amu- 
guis, and  Guijo  is  plentiful  except  in  the  more  densely  shaded  places,  T^ble  III 
Slows  the  stand  per  acre  of  trees  from  10  centimeters  (4  inches)  to  40  centimeters 
(16  inches)  in  diameter.  The  number  of  trees  in  the  next  to  the  last  column  (those 
over  30  centimeters  when  mature)  is  below  the  actual  number.  This  is  due  to  the 
fact  that  it  is  difficult  to  properly  classify  all  of  these  species,  no  doubtful  ones  being 

Table  III. — Stand  of  pokt  and  small  trees  per  aere  on  Hagachac  type. 
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Denaity:  In  a  typical  stand  of  Hagachac,  the  high  crowns  spread  over  half  or  often 
all  of  the  surface.  Sometimes,  however,  the  forest  is  more  open  than  this.  In  nearly 
all  cases  an  understory  of  smaller  growitig  trees  gives  a  comparatively  dense  ground 

Condition:  The  sUvicultural  condition  is  poor  owinff  to  the  presence  of  many  over- 
mature trees,  to  the  unfavorable  conditions  for  reproduction,  and  to  the  presence  of 
many  inferior  species.    The  merchantable  condition  is  fair. 

Maed  type.— Situated  aloi^  the  upper  waters  of  the  Madugo,  Uyao,  and  Bayangan 
rivers  is  a  tract  of  forest  characterized  by  the  absence  of  both  Narra  and  Hagachac  and 
by  a  predominance  of  less  important  species.  The  area  is  flat,  rich  bottom  land,  and 
has  a  deep  clay  soil,  with  a  layer  of  humus  at  the  surface. 

The  forest  is  made  up  of  scattering  groups  or  individuals  of  laige  and  tall  growinK 
trees,  the  most  important  of  which  are  Lanan,  Guiio,  and  Amuguis.  Malugay  and 
Calantaa  occur  iiijiaceB,  while  Malaguibuyo,  Dao,  Apipanga,  and  Candol-candol  are 
very  common.  Growing  in  between  and  below  this  upper  story  of  trees  are  a  large 
number  of  smaller  ones.  All  through  the  forest  palms  are  common.  Especially  la 
this  true  of  Yroc,  which  grows  in  fairiy  dense  shade.  An  abundant  growth  of  vmes 
and  bejtieo  is  universally  present,  llie  condition  of  the  forest  is  poor,  because  of 
clearinp,  the  scarcity  of  valuable  trees,  and  their  poor  reproduction. 

Bea/M  type,— Since  the  coastal  line  of  the  tract  is  open  and  exposed  to  the  direct; 
action  of  tne  waves,  a  narrow  beach  has  been  formed,  separatii^  the  swamp,  portion; 
from  the  sea.  Near  the  mouths  of  the  rivers  this  beach  is  broader  than  the  average, 
while  in  some  otter  especially  open  places  it  is  being  destroyed,  thus  exposing  small 

etches  of  the  mangrove  vegetation  which  normally  He  behind  the  frontal  Kone  of 
ftch  plants. 

The  loreet  of  the  beach  is  distinct  (H.  IV).  Agoho  {Camumna  equimlifolia  Forst.) 
and  the  Palo  Maria  de  la  Playa  {CalophvUum  inophyllum  L.)  are  the  two  leadii^  and 
distinctively  characteristic  trees.  In  places  the  former  grows  in  nearly  pure  stands 
and  extends  inland  aloi^  the  Boiigabon  River  (PI.  V)  for  about  a  mile.  Besides  those 
mentioned,  the  usual  beach  plants  of  the  Tropics  are  found.  Among  the  trees,  Botong 
(fiarrmgionia  apeciosa  Forst.),  Dap-dap  (ErylMna  indica  Lam.),  Talisay  {Terminalia 
eatappa  L.),  and  Balab^  {Hilmcm  timceom  L.)  are  the  more  common.  Guijo, 
AmugiuB,  Apitong,  and  Ipil  are  among  the  timber  trees  that  occur,  but  not  in  mer- 
chantable quantities,  on  the  landward  side  of  the  beach.  Pandan  (Pandanus  lecbirwt 
Sol.),  Cycad  (Cycaa  drdnalia  L.),  and  many  other  shrubby  plants  are  found.  The 
Agoho  reproduces  well  and  rapidly  in  most  places,  but  reproduction  of  Palo  Maria  is 
more  scattered  and  in  some  places  entirely  absent. 

Undomjied  commeraal  forest.— This  part  of  the  forest  was  given  very  little  exami- 
nation, although  it  was  seen  to  be  of  commercial  importance.  Both  sides  of  the 
Boiigabon  Eiver  vaUey  along  its  upper  waters  were  lined  with  tree  growth.  A  strip 
taken  to  the  north  at  a  distance  of  9  miles  up  this  river  showed  a  stand  in  which  were 
found  Lauan,  Amugius,  some  Guijo,  and  many  other  large-sized  trees.  The  country 
here  is  hilly.  An  elevation  of  260  meters  (850  feet)  was  reached  within  a  mile  of  the 
river.  Mangyan  clearings  have  destroyed  taree  quantities  of  timber,  and  the  outlook 
from  this  hill  and  from  others  indicates  that  the  same  conditions  exist  over  the  major 
part  of  the  foothill  reeion,  which  makes  up  the  back  portion  of  the  tract.  Logging  in 
this  territory  is  not  advisable  under  present  conditions. 

Noncommercial  forests. — In  addition  to  the  types  of  commercial  forest  already 
nam.ed  and  described ,  there  are  considerable  areas  covered  with  tree  growth  not  suited 
for  lumberii^  under  present  conditions,  and  some  of  it  not  at  all.  While  a  complex 
claflsilication  of  this  part  might  be  made,  the  part  examined  has  been  divided  into  two 
parts  and  the  native  names  for  ijieae  used.  Naturally  these  grade  into  each  other  and 
lines  of  division  are  difficult  to  fix.  Fundamentally,  however,  the  distinction  between 
them  is  dear.  The  first,  or  "Guipa"  type,  is  uncut  noncommercial  forest,  containing 
many  large,  though  at  present  noncommercial,  varieties  of  trees.  The  "Calaanan 
type  is  the  secohd^rowth  forest  on  land  which  has  been  cleared  and  used  for  t^cul- 
tural  purposes,  and  then  abandoned. 

Ouipa  type.— la  most  cases  the  Gruipa  forest  appears  to  be  the  first  high  forest  growth 
on  areas  where  the  underground  water  level  is  very  near  the  surface.  Such  areas  arc 
usually  abandoned  river  cnannelB  and  flood  plains,  and ,  excepting  along  the  Botlgabon 
Eiver,  are  very  near  the  coast. 

Some  idea  of  the  stand  and  species  of  the  larger  trees  may  be  obtained  from  a  rapid 
count  made  over  1.7  hectares  (4.2  acres)  of  land  in  the  Guipa  south  and  southeast  of 
the  Payat^  cogonal,  where  the  following  are  found:  Seventeen  Dao,  4  Antipolo, 
1  Cupai^  {Portia  roximrghii  G.  Don),  1  I«uan,  1  Terminalia,  1  Malaguibuyo,  and  1 
Bancal,  as  the  more  promising  of  the  lareer  trees.  In  another  place,  on  an  area  of  1.6 
hectares  (3.fl6  acres)  running  through  the  central  part  of  the  narrow  strip  of  Guipa 
l)etween  the  Anilao  Eiver  and  the  feirio  of  Masaguiai,  are  found  9  Dao,  3  Amuguia,  5 
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Toog  IBUchofla  Irtfoliata  Hook.),  3  Bancal,  3  Pagflahiiigin,  1  Antipolo,  1  Calaiitas, 
I  paTTA,  1  Pili,  and  a  few  other  trees  with  diameterH  greater  than  40  centimetera  (IS 
inchea).  These  two  places  represent  two  of  the  heat  portions  of  tlie  Guipa  forest.  In 
hoth  of  them,  as  elsewhere  in  this  type,  Catmon  ia  the  moet  characteristic  troG,  although 
it  rarely  reaches  a  diameter  of  over  40  centimeters  (16  inches). 

Palms,  especially  Anahao  and  Yroc,  are  very  plentiful.  The  undergrowth  is  com- 
posed of  small  trees,  vines,  and  bejuco,  and  ia  generally  quite  dense.  Reproduction 
16  fair  of  the  trees  present,  although  in  some  places  the  lack  of  desirable  see<l  trees 
prevents  the  reproduction  of  tlie  oetter  kinds.  The  Boil  is  rich  and  varies  from  a 
loamy  clay  to  a  loamy  sand. 

Cataanan  type.— The  Calaanan  stands  in  sharp  contrast  to  all  of  the  forest  types  thus 
far  described  (PI,  VI).  While  the  othere  have  been  fundamentally  natural  divisions, 
this  one  is  distinctly  artificial  and  the  direct  rrault  of  the  influence  of  man.  It  may 
be  best  understood  by  briefly  describing  its  origin. 

A  long-standing  custom  for  those  raising  agricultural  crops  has  been  to  go  into  the 
forest  at  the  commencement  of  the  dry  season,  cut  all  of  tne  trees  over  a  small  area, 
and  leave  them  until  near  the  end  of  the  dry  season.  The  sla^  is  then  burned,  and 
upon  the  excellent  seed  bed  left  the  desired  crops  are  planted.  After  growing  crops 
tor  two  or  three  years,  the  lack  of  any  kind  of  tools  for  working  the  land  allows  the 
entrance  of  weeds,  grass,  etc.,  so  that  it  is  easier  to  clear  a  new  place  than  to  clean  ont 
the  old.  As  a  result  of  these  methods,  lat«e  areas  have  been  cut  over,  abandoned, 
grown  up,  and  perhaps  cut  over  again  ana  a^n.  Thus  they  have  been  rendered 
worthless  for  forest  purposes. 

The  composition  of  the  Calaanan  varies  considerably  in  different  places.  In  portions 
bordering  upon  or  near  to  the  commercial  forest,  saplings  and  small  poles  of  adiace^ 
timber  species  are  common.  In  other  places,  where  the  land  has  been  worked  fB^ 
longer  time  before  abandonment,  and  where  the  clearings  are  near  to  grass  lands,  cogon 
grass  (Tmperata  exaltata  Brongn.)  is  mixed  with  the  Calaanan.  In  still  other  places 
there  is  almost  a  pure  stand  of  typical  Calaanan  trees.  Taken  as  a  whole,  this  type 
is  made  up  of  rapid^TDwing  and  quick-maturii^  varieties,  which  seed  abundantly 
and  at  an  early  3%e.  The  first  (o  come  in,  and  one  of  the  widest  in  distribution  of  these, 
is  Binunga  {Macoravga  tanarma  Muell.)  (PI.  VI).  This  seeds  at  an  early  age,  grows 
with  wonderful  rapidity,  and  while  most  of  the  trees  die  early,  some  reach  the  size 
of  forest  trees.  Commonly  growing  with  this  are  a  number  of  species  of  the  genera 
Matloltii,  Maaa-anga,  and  Ficus. 

Table  IV  gives  the  number  of  trees  upon  a  plot  one'-fortieth  of  a  hectare  (one-six- 
teenth of  an  acre)  taken  in  the  midst  of  a  young  Calaanan  forest  situated  so  tar  away 
from  the  commercial  forest  as  to  be  entirely  unaffected  by  it.  In  this  Calaanan  there 
is  an  unusually  large  proportion  of  Binunga  and  Alom,  the  former  being  much  the 
taller,  having  an  average  neight  of  14  meters  (45  ftet). 

Tabl'B  IV. — Number  of  trees  <m  one-fortieth  of  a  hectwe  (about  one-sixteejUh  of  an  acre)  of 
young  Calaanan  not  ailjaeent  to  the  commercial  forest. 
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As  already  stated,  Calaanan  near  the  forest  usually  contains  a  laree  number  of  forest 
tree  seedlings,  and  would  no  doubt  eventually  produce  excellent  forest  if  left  undis- 
turbed. An  old  Calaanan  near  fbe  Narra  forest  illustrates  this  point.  Table  V  shows 
the  number  of  trees  found  upon  two  plots,  each  one-fortieth  of  a  hectare  (one  mk- 
teenth  of  an  acre)  in  area. 
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The  following  is  a  list  ot  trees  which  are  typmal  *_alaaiiaii  trees  thju^h  they  are 
often  found  in  other  forest  types: 

Pkus  minahiKsae  Miq.  (Hagimit),  J'',  hawili  Blanco  (Hauili)    F  nota  Merr   (Tibig) 


F.  i!anegata  Merr.   (Tangisang  bayauac  T.)    Macaranga  (onanufl  Muell    (BinunKa) 
M.  bUowr  Muell.,  MaUottM  barnem  Merr.,  M  play/aim  Hemel    M  flonbundtts  Muell  , 

*'neimodei  Muell.j  if.  molvecanm  Muell    (Alom}    Slylocori '  "-  "    ■' 
b),  Trema  amhomeiae  Bl.  (Knugdon),  Mminenda  grandiKo 
•nuKroitegium,   Sch.,   Laporlea  meyenitma  Ward      (Lipa)     Voa 
PhaearUkui  ewniingii  Miq.,  Calli/:arpa  eriodona  Schauer  C  blane 


*'neimodei  Muell.j  if.  molvecanm  Muell    (Alom}    Slylocoryne  vtaavplwlla  Bartl 
b),  Trema  amhomeiae  Bl.  (Knugdon),  Mminenda  grandiKora  Bolte    Cferotfentfron 
macrtwtafium    Sch.,    Laporlea  meyeniana  Ward      (Lipa)     Voocanga  cummffti  Kolte 
leoniAiM  wtniiiiffi*  Miq.,  Calli/:orpa  eriodona  Schauer  C  blaneot  Rolfe  and  (  forme 
eaita  Bolfe. 

Urudoisijkd  noncommercial  foreste. —Tvo  small  tracts  of  forest,  one  near  the  Sucol 
and  one  near  the  Uasig  River,  appear  on  the  map  under  the  above  heading.  These 
have  not  been  examined  carcfuTly  and  hence  no  attempt  has  been  made  to  classify 
them.  It  is  believed  that  the  part  near  the  Sucol  River  contains  small  areas  of  com- 
mercial forest,  otherwise  they  are  apparently  made  up  of  a  mixture  of  Guipa,  t 
and  grass  land. 


Mangrove  (ype.— Behind  the  ni 


w  strip  of  land  along  the  shore  that  is 


mangrove  lype.— jsenma  me  narrow  strip  oi  iana  along  llie  snore  mat  is  occupied  by 
the  beach  forest  is  a  flat  area,  often  quite  wide,  that  is  flooded  at  high  tide.  Ilere  an 
excessive  amount  of  saltwater  gives  rise  to  the  so-caUed  mangrove  vegetation  (PI.  VII), 
which  is  composed  of  a  dense  stand  of  trees  from  15  to  30  centimeters  (6  to  12  inches) 
in  diameter  and  from  8  to  12  meters  (2G  to  40  feet)  in  height.  Many  of  these  trees  have 
long  stilt  roots,  which  fonu  a  very  characteristic  appearance,  especially  noticeable  since 
the  ground  is  free  from  undeigrowth. 

Membera  of  the  family  Rhko^horaeex  compose  this  type  almost  to  the  exclusion  of 
all  others.  The  followii^  speciee  axe  characteristic;  Hhizophora  mueronata  Lam.,  R. 
eonjugata  L.,  Bnigui^a  gymnorrhka  Lam.,  B.  pardflora  Lam.,  B.  eriopeUda  Wanda., 
B.  caryophylliodeB  Blume,  Cerwps  amdolkana  Am.,  and  C.  roxburghiana  Am.  While 
the  species  of  RMzop/wra  and  Bruguiera  have  the  common  names  of  Bacao  or  Bacauan, 
and  those  of  the  Cerwps,  Tarigal,  these  names  are  often  interchar^eable  and  the  dif- 
ferent species  of  the  genera  have  such  a  variety  of  individual  common  names  that  no 
attempt  is  made  to  collect  them.  Besides  the  Rhizophoracex.  iWatpat  (SonneriOia 
pagatpat  Blanco),  Apiapi  {Aeicev.n\a  officinalis  L.I,  and  Nilad  (ScypMphora  ftj/rfro- 
phyllacea  G^rtn.)  are  present.  On  the  eli^tly  b^her  areas  Tabigue  (Xhocarpui 
obovatm  Jam.  atidX.granatus  Koenig)  and  Dungonlate  (Heribiera  liUoraha  Dry .)  are 

The  mangrove  swamps  are  important  commercially  because  they  are  the  principal 
source  of  firewood  in  the  Philippines  and  becaiise  species  of  Bacauan,  Tai^al.  and 
l^bigue  fumish  valuable  tan  barks  and  dye  barks.  While  in  many  parts  of  the  Philip- 
pines the  mai^Tove  swamps  have  been  greatly  damaged  by  long-continued  cutting, 
those  within  this  tract  are  in  excellent  condition  and  will  fiimi^,  with  proper  man- 
agement, a  constant  supply  of  firewood,  tan  barlt,  and  dye  bark.  Reproduction  in 
tnem  is  good  since  the  trees  seed  continuously  and  freely. 

Nipa  type.—Kmr  the  upper  limit  of  high  tide  and  on  strips  along  the  tidal  portion  of 
fresh-water  streams  the  safine  condition  of  the  soil  is  less  pronounced.  These  places 
are  occupied  by  the  Nipa  palm  (Mpafndicam  Wurnib.),  which  appears  as  the  com- 
monest and  characteristic  growth.    Nipa  is  often  found  in  nearly  pure  stands,  though 
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aureum,  L,)  and  by  Doloarin.  (Acanthus  ilicifoliu)  L.).  The  former  occurs  mosi;  rre- 
quently.  Kvidently  tlie  Nipa  would  grow  and  do  well  on  the  land  occupied  by  the 
mai^rove  v^etation,  but  is  probahly  shaded  out  by  it. 

Buri  type, — Behind  the  mangrove  and  Nipa  swamp  is  a  belt  not  flooded  at  any  time 
by  the  tide,  yet  containing  too  much  water  for  the  growth  of  forest  trees.  Here  ie 
usually  an  almost  pure  stand  of  the  Buri  palm  {Corypha,  wmbTOculi/era  L.).  Toward 
its  higner  limits  it  is  mixed  with  Bhrubs  and  forest  trees,  and  merges  quickly  into  forest 
types.  Reproduction  is  very  plentiful,  and  large  numbers  of  young  plants  arc  to  be 
found.  The  Buri  palm  is  not  necessarily  confined  to  the  area  bordering  on  the  Nipa, 
but  may  form  dense  growth  along  the  streams,  especially  if  these  run  through  or  border 
on  the  grass  areas. 


Grasi  land. — The  broad  sandy  and  rocky  flood  plain  of  tfle  Borigabon  River  is  appar- 
ently natural  grass  land.  In  places  where  the  action  of  the  floSde  is  strongeet,  scat- 
tered clumps  of  Talahib  (Saeekarum  spontimeu.m  L.)  are  practically  the  only  vegetation 
found.  Toward  the  outer  edges  of  the  flood  plain  this  grass  forms  a  dense  jungle  from 
2  to  3  meters  (7  to  10  feet)  in  height.  Fires  sweep  through  it  periodically,  partially 
bumti^  the  driest  and  killing  the  greenest  portions.  In  this  way  there  has  accumu- 
lated at  the  base  a  dense  mass  of  dead  and  ]^rtially  burned  grass  that  is  often  1  meter 
or  more  in  depth,  which  is  sufficient  to  prevent  the  seeding  of  forest  trees.  In  the 
thinner  portions,  where  the  seeding  is  possible,  flres  are  instrumental  in  cheekily 
forest  growth.  Mention  has  already  been  made  of  the  extension  of  the  coastal  belt 
of  Agoho  up  tho  Borigabon  River  valley.  It  is  believed  from  observations  mjde  in 
other  parts  of  the  islands  that  the  habitat  occupied  by  the  Talahib  is  especially  suited 
to  Agoho,  and  were  it  not  for  fires  thfe  tree  would  tonn.  in  places  pure  stands.  At  the 
upper  limits  of  tho  extension  of  this  tree  an  excellent  advance  zone  of  seedlings  and 
young  trees  was  observed.     A  later  visit  to  the  same  place  showed  a  fire  destroying  this 

A  few  ox-bow  channels  cut  oft  from  the  main  streams  are  filled  with  Tagpo  (Phrag' 
mites  sp.),  and  in  places  there  is  an  extension  of  the  graees  zone  as  peninsulas  into  the 
forest,  which  evidently  marked  the  existence  of  old  nver  channels.  The  Baroc  River 
fiood  plain  is  similar  to  that  of  the  Bongahon  River,  but  on  a  much  smaller  scale.  The 
banks  of  all  the  other  rivers  are  cloth«i  with  forest,  except  where  the  clearings  have 
allowed  cogon  to  come  in.  At  present  these  river-bottom  grass  lands  are  practically 
valueless,  although  they  furnish  pasturage  for  such  wild  game  as  timarau,  deer,  and 
wild  carabao. 

Oaltivated  imnfo.— Scattered  in  small  areas  along  roads  and  trails  in  almost  all  parts 
of  the  tract  are  small  cultivated  fields.  These  are  more  numerous  near  the  villages 
and  along  the  river  valleys.  In  tlie  part  of  tho  tract  near  the  mountains  the  Mangyanee 
have  destroyed  large  portions  of  the  forest  by  clearings.  The  portion  of  the  tract 
actiiaJIy  under  cultivation  is  estimated  at  2  per  cent.  Since  the  areas  are  small,  they 
are  not  indicated  on  the  map. 


The  stand  tables  given  here  for  trees  over  40  centimeters  (Ifi  inches)  in  diameter 
were  computed  for  each  type  separately.  Whenever  possible  diameters  have  been 
taken  at  breast  height,  but  m  case  of  trees  havii^  high  buttresseB  the  diameters  were 
taken  above  the  swell 


Table  VI  was  computed  from  valuation  surveys  taken  over  70.15  acres  (28.388  hec- 
tares) or  2.035  per  cent  of  the  whole  amount  of  the  tract,  which  contains  3,447  acres. 
This  type  includes  some  territory  around  the  mill  which  has  been  partially  cut  over 
and  some  bordering  on  inferior  types  of  forest,  consequently  the  main  part  of  the 
tract  contains  a  slightly  heavier  stand  than  that  shown  for  the  averse  acre. 
WAR  1906— -VOL  0—44 
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Table  VI.— Stand  per  acre  on  Narra  type  (3,447  a. 
[AveragB  ot  70.15  arres.] 


Dtaraetor  aboTe. 
buttreaeea. 

Narra. 

-"»■ 

Guijn. 

gills. 

„,„, 

Uala- 

pit" 

IncbtM. 
20 

35 

1 

57 
Totf 

BO 

70 

90 
105 

1 

m 

1*6 

1: 
'ercent../ 

:242 
!l71 

:6i3 

:450 

!lb9 

:042 
.028 

:2K1 

1 
:on 

:o8s 

!l28 

■H 

:oi4 

!o4z 

,099 
.057 

!028 
.042 

!042 

S 

.014 

.014 

.028 

.014 

'.m 

iu 

s 

22!  23 

4!  243 

a.  37 

J.fl03 
4.J02 
7.0s 

3!  83 

'■" 

DUmeler  above 

Hfl^ 

and 
hlngin. 

Agu- 
panga. 

Mala- 

Dao. 

Othera. 

Total. 

20 

2fl 

30 

33 

37 
3B 

47 
40 

63 
50 

45 
SO 

70 

S5 
flO 
95 
lOO 
105 

125 
135 

200 

■er  hectare!! 

0.042 

!014 

.142 
!o99 

1 

'.mi 

0.085 
:042 
!l66 

:os5 

L6S2 
1.040' 

!441 

!  13 

!028 
.042 

:042 
.042 

!750 

!s6i 

!296 

!l83 
:042 

.014 

.028 

.014 

B 

.014 

.028 

.028 

.014 

,014 

.014 

!014 

ioi 

.182 
.460 

l!048 

4!  TOO 

3!  126 

3!  395 

2i.m 

6a!628 
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Table  VII  was  computed  from  surveys  made  over  34.73  acres  (14.057  hectaree)  or 
2.052  per  cent  of  the  territory  of  the  part  of  the  Hagachac  type  dee^nated  as  Hagachac 
I,  which  contains  1,692  acres. 

Table  YU.— Stand  per  acre  on  Hagachac  I  type  1,1,693  acres). 
[Avfrageol  34.74  BcreB.l 


Diameter  above 
bnUTeesea. 

S^ 

Lauan. 

61113. 

GuUo, 

Mala- 

Sujat, 
Cttlum- 
plt. 

Fill  and 
Pagsa- 
hingin. 

Inches. 
K 

4E 
61 

45 
.50 
tiO 
70 
SO 
00 
100 

120 

135 
140 

156 

;403 

:os7 

0.460 

i 

:086 

ii 

0,230 

:o29 

:o2g 

-029 

0.086 

:086 
,269 
.057 

:08ti 
.029 

1 

:057 
.029 
.029 

:057 

i 

.029 

-029 

.«M 

.029 

.029 

Total  i 

Percent..." 

17!  45 

18:28 

3:625 

3:33s 

3 

,648 

Diameter  above 

Natta. 

.s. 

Dao. 

Agu- 
panga. 

Mala- 
b^yo. 

others 

..... 

22 

38 
4S 

63 
59 

CetUimeltri. 
45 
55 

70 

1 

100 

1 

36 
150 

0,029 

:057 

:| 
:i44 

:i03 
.316 

:067 

:201 
:i44 

:fi49 

1 
:23o 

.029 
:057 

11 

807 

431 

230 
029 

g 

057 

0.067 

.029 

;os7 

.029 

.029 

.020 

:086 

:057 
.086 

.029 

.W» 

.6S7 

Total 

IE"":' 

.230 

:!fl 

o:48 

ill 

1,266 

6.213 
25:17 

24.390 
60.26S 
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Table  VIII  is  computed  from  valuation  surveys  made  over  25.11  acres  (10.16  hectares) 
or  1.254  per  cent  of  the  territory  designated  on  the  map  as  Hagachac  II,  which  con- 
tains approximately  2,000  acres.  The  scattered  and  varied  condition  of  this  forest  is 
such  tMt  the  small  per  cent  taken  in  these  surveys  must  not  be  accepted  as  an  absolute 
statement  of  the  stand.  It  is  believed,  however,  that  the  actual  stand  will  exceed 
rather  than  fall  below  this  estimate. 


Table  VlU.-^tand  per  ai 


n  Bagwhac  II  type  (2,000  w 


"'zr^.^r    ^T- 

LBuan 

5r 

omo. 

Dbhd. 

Malfl«ul- 

20-23 

28-30 

35-38 
39-42 
13-W 
47-50 

60-5B 

SO-SR 
00-89 

120-129 

" 

278 
040 

0,477 
;i69 
:040 

^477 
,*79 

0,079 

!o4o 
.o« 

.040 

0,199 

1.991 
^238 

.079 

Percent. 

2.942 

If 

1.788 

.357 

3,147 

3.702 

bS«resl^.™ 

:X. 

candol. 

Mflla- 
pit. 

Othors. 

Total. 

"^6-19 

11 
11 

Toil 

'  40-«' 

80-89 
110-119 

■r  hectare 
ertent 

1.353 

MO 
040 

O.SOT 

199 
il9 

557 
2™ 
079 

S 

i 

675 
120 

2-86 
12. 8S 

1  432 

s 

17-47 

63'4S7 
100 

Table  IX  is  computed  from  valuation  surveys  made  over  34.7  acres  (14.07  hectares) 
or  0.82  per  cent  of  the  total  area  for  this  type,  which  is  approximately  4,200  acres.  The 
variable  character  of  this  forest  is  such  as  to  render  this  small  per  cent  insufficient  data 
for  certain  conchisions.  The  general  stand  is  poor  and  the  forest  more  or  less 
mixed  with  clearings  and  Calaanan.  More  complete  data  would  no  doubt  show  a 
considerable  vaiiation  from  these  figures. 
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Table  IX, — Staiid  per  acre  on  mired  type  (i,tOO  ae 


Uala- 

Diameter  abore 

Lauan. 

Guljo. 

Dao, 

pit. 

iBcbea. 

■^ 

m 

.288 

:^7 

,172 

:3 

«-« 

.086 

-osa 

.C67 

'"'^™' 

15,80 

e.89 

10,70 

2,53 

■"ffi'SS™ 

'^e^r 

Agu- 

others. 

T...,. 

Jncfts*. 

S 

,691 

3,07B 

100-109 

'am 

,199 

Total: 

20,70 

11,24 

i5.« 

100 

Owing  to  the  fact  that  almost  no  cutting  was  going  on  during  field  work  on  the  tract, 
very  few  measurementB  of  felled  trees  were  made.  These  volume  tables  have  been 
computed  largely  from  data  taken  by  Forester  Everett  in  Negros,  Forester  Maule  in 
Bataan,  and  Forester  Klemme  in  Tayabas,  and  checked  wiUi  a  few  meaaurementB 
taken  upon  the  tract.  In  every  case,  however,  it  has  been  the  jjurpose  to  make  con- 
servative estimates.  Three  tables  are  given,  one  for  Narra,  a  fow-gzuwing  tree;  one 
fw  Amuguis  and  species  of  Terminalia,  which  are  of  medium  height;  and  one  for 
Bipterocarpacese,  which  includes  Lauan,  Apitong,  Guiio,  and  Hagacnac.  The  latter 
trees  are  tall  grbwing,  and,  while  they  differ  from  each  other,  it  was  thought  best  tfl 
uae  one  table  for  them  all.  A  comparison  of  this  latter  table  with  that  given  for  the 
Yellow  Poplar  "  (LiriodeTulron  tttlipifera  L.)  of  the  United  States,  which  very  much 
resembles  in  general  form  and  habits  of  growth  these  IHplerocwps,  shows  a  marked 
similarity  between  the  two. 

"  See  Branift,  E.  A.:  Grades  and  Amounts  of  Lumber  Sawed  from  Yellow  Poplar, 
etc.      U.  S.  Dept.  of  Apiculture,  Far.  Ser.,  Bull.  73  (1906). 
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Table  X. —  Volume  table. 


Na 

ra. 

esbi,  1 

acat,  Ca- 

Lauan,  Quljo,  Ha- 
gacbac,  Apltong. 

feet 

^tet^ 

Doyle. 

Doyle. 

Inthtt. 

Cm. 

135 

wn 

14D 

type.    While  the  yields  can  not  be  accepted  as  being  ai 

<a  the  volume  tablea  used,  it  baa  been  thought  advisable  to  include  tl 

coDservative  estimate  of  the  yield. 

Table  XI.—  YUld  in  board  feH  on  Nana  type  {3,447  acres. 


Catttng  to  s  dlonteter 
limit  ol  40  centimeters 
(16  Inches). 

Cutting   to  a  diameter 
(aOlQChM). 

Mce. 

Total  yield. 

AyeragB 

Total  yield. 

a,  855 

i;ax> 

1  ': 

4306  303 

4  136  400 
4,343,220 

1,408,378 

982,396 

1.234 

12,838 

44,256,033 

13,201 
30,148 
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Tabi^  XII.— YkM  in  cubic  meter»  on  Narra  type  (1,S95  hectares). 


flpMlBS. 

Cutting  to  a  diameter 
(16  Incbes). 

Cutting  to  a  dlaioeter 
(MlnSieel.™"       "" 

ss 

Total  ylelU. 

Wtare. 

Total  yield. 

Narra 

11 

1  'E 

le)  851.60 
6,231.25 

59.03 
ia*9 

3.62 

17  )3aa) 

8Z,34fl.g5 
18,7J&70 
U,  633,65 

4,9ia« 

Calumpit 

^i&M 

ise.aeiM 

^iljg 

156,770.10 

Table  XlJl.— Yield  in  board  feet  on  Hagaehac  I  type  (1,69 


SpOOlM. 

Cutting  to  a  dlametur 
(IBlndiee). 

Cutting  to   a   diameter 
limit  of  60  centimeters 
(201ncheal. 

'Sr 

Total  ylBld. 

''^Sr 

Total  yield. 

Hagacbac 
Qullo 

Apitong 

4,815 
'798 

8,1*6,980 

2^  532' 92* 
1,360,218 

4,6« 

'711 
158 

7' 272) 210 
2;«m;3S2 

267,336 

37;  324 

11,991 
29,629 

20,288,772 

SS 

19,092,628 

Table  XIV. —  Yield  in  cubic  melers  on  Hagaehac  I  type  (685  heclaret). 


-- 

Cuttlt«  to  a  diameter 

Cutting  to   a   dlameler 
(SOlDChes). 

Hf 

Total  yield. 

Average 

Total  yield. 

JI  ^ 

43.28 
42,42 

,24 

29.646.80 

9|39L36 
5:404.65 

1,294  65 
164  40 

40.36 
39.94 

7.06 

1.48 

.24 

27,fl46,60 

"ti 

76,884  30 

41.79 
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Table  XV.~  Yield  in  board  feet  on  Hagachac  II  type  {2,000  a< 


Bt^. 

Catting  to  a  diameter 
UmltoMOeentlnieters 
(la  Inches ). 

Cutting  to   a 
limit  ol  50  o 

Tl^^^ 

Total  yield. 

yi^^ 

T 

tairieW, 

1,078 

8,166,000 

2)65fi|0OO 
■Mfl:000 

612,000 

3,942 
'310 

7,TO.0<» 

^fi 

16,810,000 

,!:S 

Table  XVI, —  Yield  in  cubic  meters  on  Ilagadtat  11  type  {810  hectares). 


SpecleB. 

Cutting  to  a  diameter 
(leinoheBl. 

S'i5.";.~"»— 

hectare. 

Total  yield. 

£S 

Total  yield. 

HMachac 

■    SS 

12,60 
3.26 

1      - 

29,632,60 
2)640.eo 

34-92 

28,286.20 

QuiJo---,- 

77,59 

62,847.90 

Mie^ 

Table  'K'Vll.— Yield  in  hoard  feel  tmimxed  type  {4,W0  a. 


-- 

Cutting  to  a  diameter 
(lOinohBB). 

Cutting  to   a   die 
Italt  of  50  eentl 
(201nfheB). 

T^% 

yi^W^r 

Total  yield. 

yield  per 

2' 

yield. 

1     "- 

10,367,200 
1,176,000 

2.361 

-i-flO 

Amuguis 

Uatagulii 

Siioftt 

Calumpit 

;:;i 

4,734 

19,882,800 

■!:S 

18, 
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Table  XVIII.—  Yield  in  cubic  meter»  on  mixed  typt  (1,700  heetarea). 


Speotei. 

Cutting  to  B,  diametar 
limit  olWoentltnetere 
(Iflincliea). 

Cutting  to  a  diameter 
Umit  otMcentlmelara 
(SOlnoheH). 

sS 

TotaiyiBld. 

eS 

Total  yield. 

23.84 

1  '■- 

40,628 
20,198 

4.539 

2,34 

3,978 

45.31 
18.33 

77,027 

42,28 

Table  XIX. — Total  yield  in  board  feet  on  Nana,  Hagachae,  and  mixed  types  (I1.SS9 
[Cuttlog  to  a  diameter  limit  ol  40  centimeters  {16  inoliea),] 


Species. 

Narra 
type. 

".IS" 

HagBcliac 

Miied 
type. 

Total  yield. 

p„-. 

4  343  220 

5  453,154 
4  136,400 

228,420 
8,146,980 

335,016 

4.633,723 

i3;e73;«a 

4,173,624 
3,428,392 

8,166.000 

AmuguiB 
Quljo 

SacBt 
talumpit 

10,357,200 
3,028,200 
6;33i;400 

ii;24 

512,000 

1,176,000 

3.39 

Total 

M,  256, 033 

20,288,772 

16,810,000]  19,882,800 

101,237,606 

100 

—Total  yield  in   board  feet  on  Narra,  Hagachae,  and  mixed  types  (U.S. 
[Cutting  to  a  diameter  limit  of  60  centimeters  (20  Inclies) .] 


Species. 

Narra 
type. 

H^acliao 

■!RSr 

Mlied 
type. 

Total  yield. 

Pereent. 

Narra 

4  21B  128 

221652 

12&0IJ 

aa. 

4.2 

Total 

42  056  847 

IS  092  528 

IS  958  000 

18  748  800 

95  856,176 

100 

irs  throughout  the  forest  on  the  low- 
r  Daihagan  Point.  It  is  a  tree  of  the 
igher  ana  older  forest  farther  back.     It 


Narra  (Pterocarpus  indieus). — This  tree  o 
lands  back  of  the  large  mangrove  swamp  i 
newly  made  flats  and  la  aeldom  found  in  the 
h  known  on  the  market  as  Yellow  Narra. 

Narra  is  a  low-branching,  spreading  tree,  usually  producing  a  bole  with  a  merchant- 
able length  of  from  8  to  10  meters,  or  about  30  feet.  (PI.  VIII.)  The  bole  is  angular 
and  irregular  in  cross  section.  The  average  diameter  of  trees  over40  centimeters  (16 
inches)  la  73.86  centimeters  (27.07  inches).  Many  of  the  logs  of  Narra,  especially  of 
he  old  trees,  are  defective  at  the  center.    Narra  has  wide,  fwit  buttresses,  from  which 
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table  tops  from  5  to  6  feet  in  diameter  are  often  taken.  (PI.  IX.)  It  demands  coneid- 
erable  light  and  is  never  found  in  dense  clumps.  Reproduction  is  poor,  exceptir^  in  a 
few  open  places.  It  rorouts  freely  from  the  stumps,  and  It^  lying  upon  the  ground 
Bend  out  both  roots  ana  shoots.  It  could  probably  be  propagated  from  cuttings  planted 

Narra  is,  without  question,  the  most  valuable  timber  found  o' 
,    ^|.g-^,  ,  .      .  ,    ,      ,  ,      ., 

_ ^  vhiti 

Suable  construction  timber. 

Hagachae  (^Dipterocarpus  lasiopodua). — Hagachac  is  found  on  the  higher,  better- 
drained  portions  in  the  older  forests,  upon  the  flats,  and  the  low  foothills  Growing 
more  or  less  in  clumps,  it  is  usually  the  predominant  speciee  m  places  where  it  is 

Hagachac  produces  a  tall,  even  bole  (PI.  X),  almost  round  m  cross  section 
3f  average  height,  with  a  stump  diameter  of  ""  -— .^— -. —  /m-  — -i.--.  _v. 
felled  and  measured,  had  a  clear  length  of  30  m 
Its  diameter  was  38  centimeters.  Often  higher  trees  than  this  are  found  An  average 
diameter  of  66.31  centimeters  (26.1  inches)  was  found  for  treee  over  40  centimeters 
(16  inches)  in  diameter.  The  tree  has  few  exterior  defects,  and  is  usually  sound 
throughout.  It  is  not  usually  strot^ly  buttressed,  although  on  old  trees  there  is  a 
largo  root  swell.  Hagachac  seeds  plentifully  and  reproduces  as  well  or  better  in  shady 
places  tl^n  any  other  timber  tree.  The  young  saplings  and  poles  grow  rapidly  and 
Boon  shoot  up  above  the  surrounding  vegetation,  where  they  receive  an  abundance 
erf  light.    Hagachac  has  been  but  little  cut  and  is  soldrfinder  lie  name  of  Apitong. 

Lauan  {Shorea  conforfa).— This  is  the  most  widely  distributed  tree  in  the  forest.  It 
is  found  in  limited  numbers  in  every  type  of  lowland  forest,  except  the  swamps,  and  is 
also  present  in  the  foothills, 

Lauan  has  a  tall  and  regular  bole,  reaching  a  height  nearly  equal  to  that  of  Hagachae. 
(PI.  XI.)  The  average  diameter  of  Lauan  trees  over  40  centimeters  {16  incnes)  in 
diameterupon  theHagachac  t^e  is  64.88 centimeters  (24.42  inches)  and  upon  the  Narra 
type  67.28  centimeters  (26.48  inches).  The  young  trees  of  Lauan  are  little  buttressed, 
but  old  trees  often  have  very  large  ones, 

Lauan  is  tolerant,  reproducing  id  places  where  there  is  only  a  small  amount  of  light, 
(PI.  XII.)  Mature  trees  stand  above  the  surrounding  vegetation,  and  when  very  Ieutc 
are  sometimes  hollow  or  defective  at  the  heart.  Lauan  is  used  in  construction  and  inside 
work,  but  does  not  stand  well  in  contact  with  the  soil,  and  is  often  eaten  by  the  white 

Ouijo  {Shorea  jMtso).— This  tree  (PI.  XIII)  occurs  over  all  of  the  low  flat  countrjr  and 
on  lower  hillsides,  usually  as  scattered  individuals.  It  is  a  tall-gnawing  tree,  havii^  a 
clear  length  of  £0  to  26  meters  (65  to  85  feet}.  It  reaches  a  diameter  of  120  centimeteiB 
(47  inches.)  The  average  diameter  of  Guijo  trees  over  40  centimeters  (16  inches'!  in 
diameter  upon  the  Hi^chac  type  is  S6,4  centimeters  (26.26  inches)  and  ontheNarra 
type  61.99  centimeters  (24.4  inches).  The  tree  has  small  or  medium-eiKed  buttresses, 
th-oi^h  many  have  no  more  than  a  large  root  swell.  In  favorable  places  reproduction 
is  g<»d.  The  wood  of  Guijo  is  moderately  heavy  and  hard,  strong,  brittle,  fairly 
durable,  and  usually  free  from  defects.     It  is  a  good  general-construction  timber. 

Amugwii  (KoordemiodeTulron  pinnalum^.^-la  almost  all  of  the  moist  flals  and  hill- 
sides Amuguis  grows  as  scatter^  trees  throughout  the  forest. 

Although  not  so  tall  growing  as  Lauan,  Guijo,  or  Hagachac,  it  usually  reaches  above 
most  of  the  surrounding  trees,  havii^  a  clear  length  of  from  12  to  16  meters  (39  to  49 
feet).  The  bole  is  evenly  tapered  and  nearly  round  in  cross  section.  The  avera^ 
diameter  on  the  Marra  type  for  trees  over  40  centimeters  (16  inches)  is  64.03  centi- 
meters (25,2  inches)  and  on  the  Ha^chac  type  58.2  centimeters  (26.16  inches). 

While  not  so  tolerant  as  many  of  its  associates,  it  nevertheless  will  grow  and  repro- 
duce in  partially  shaded  places.  Beproduction  is  usually  good.  Broken  branches  are 
not  uncommon,  andhollows  inthe  tninksof  laiger  trees  are  frequently  found.  Amuguis 
is  a  structural  wood  of  mediiuu  quality  that  is  fairly  strone,  bnttle,  moderately  heavy, 
and  hard.  It  is  used  in  ordinary  construction  and  in  cabinetwork.  AVhen  used  for 
nuls  on  the  loj^ng  tramway  it  gave  excellent  satisfaction,  proving  to  be  the  best  of 
any  timber  tried. 

Apitong  {Dipteroearptis  sp.). — This  tree  is  found  only  in  the  lower  half  of  the  Narra 
type.  Apitong  has  a  tall,  regular  bole  (H.  XIV)  and  reaches  a  hei^t  of  30  meters  (98 
feet),  with  an  average  diameter  for  trees  over  40  centimeters  (16  inches)  of  67,8  centi- 
meters (26.69  inches.)  The  tree  is  quite  tolerant  when  young,  and  in  favorable  places 
has  a  good  reproduction.  It  is  known  locaUy  as  Apitong,  by  which  name  it  is  sold  upon 
the  market.  It  very  dosely  resembles  the  true  Apitong  (D.  grandifiorus)  and  appar- 
ently ie  as  good  for  coDstniction  purposes. 
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Sacat,  CalumvU,  and  Malagabi  (Terminalia  epp.)- — The  tree  species  Sacat  ( 2fermt- 
nalia  nitem),  Caluinpit  ( T.  eduMa),  and  Malagabi  ( T.  pellucida)  are  too  widely  scattered 
to  be  of  any  great  importance  commercially,  although  they  are  found  over  almost  all- 

§arts  of  tlto  tract.  They  are  tall  growing  and  usually  of  large  diameter.  The  average 
iameter  of  Temiinalia  trees  over  40  centimeters  (16  inches)  upon  the  Narra  type  was 
66.44  centimeters  (28.15  inches).  Reproduction  is  not  plentiful  and  the  trees  are 
evidently  quite  intolerant  of  shade. 

Dao  {Dracontomelum  mon^/erum).— Widely  distributed  over  the  whole  tract,  Dao 
is  the  predominant  tree  in  some  of  the  poorer  mdes  of  forest  and  a  common  one  in 
nearly  all.  It  reaches  a  height  of  from  32  to  20  meters  j39  to  65  feet)  to  the  lowest 
branches  and  a  diameter  of  as  much  as  150  centimeters  (69  inches).  The  average  diam- 
eter of  trees  over  40  centim.eter8  (16  inches)  on  the  H^achac  type  is  75  centimeters  (30 
inches);  in  the  Narra  forest,  77.64  centimeters  (30.68  inches).  It  has  the  largest 
buttresses  of  any  common  tree  in  the  forest.  Reproduction  is  not  plentiful,  for  the 
tree  is  intolerant.  Although  never  used,  the  wood  appears  to  be  of  good  quality. 
This  is  the  most  promising  tree  which  has  not  been  commonly  used  for  lumber  purposes. 

Mal(miibwyo{Cdti3  Bp.}. — A  commonly  distributed  tree,  having  an  average  diameter 
on  the  fiagachac  type  for  trees  over  40  centimeters{16  inches)  of  55. 23  centimeters  (21.74 
inches)  and  reaching  a  height  of  10  meters  (33  feet),  this  tree  may  possibly  prove  to  be 
of  value,  although  it  has  never  yet  been  used. 

Agwpanga  (Chuocheton  sp.}.— Thb  tree  is  one  of  the  most  widely  scattered  of  any, 
and  seeds  and  reproduces  rapidly.  Comparatively  low  growing,  with  a  spreading  top, 
it  nevertheless  is  quite  tolerant  of  shade.  It  seldom  reaches  a  large  size  and  probably 
will  never  make  a  valuable  commercial  wood. 


Of  all  lite  injuries  to  which  the  forest  is  subjected,  by  far  the  lai^est  part  comes  either 
directly  or  indirectly  aa  the  influence  of  maji.  Chief  among  these  are  CMrigins  and 
grass-land  fires.     Forest  flres,  in  the  usual  acceptance  of  the  term,  are  unknown. 

Caingins.—Ae  already  mentioned  under  the  description  of  the  Calaanan  type,  it  has 
long  been  the  custom  with  the  natives  ta  enter  the  forest  and  to  fell  all  of  the  trees  upon 
a  certain  area  at  the  commencement  of  the  dry  season.  This  area  is  burned  over  at  die 
end  of  the  dry  season  and  planted  to  crops.    Such  a  clearing  is  called  a  "cairigin." 

In  times  past  the  damage  done  by  these  eaii&ins  has  been  very  great.  A  conBulta^ 
tion  of  the  map  will  serve  to  iUustrate  this.  The  ('alaanan  area  has  been  formed  in 
this  way  from  what  was  probably  at  one  time  good  forest.  The  stand  and  yield  tables 
show  the  same  things.  With  the  exception  of  the  Narra  type,  which  has  lai^ly 
escaped  because  it  is  less  accessible  and  lacks  an  equally  good  running  water  supply, 
the  yield  of  timber  has  been  greatly  reduced  by  the  numerous  cairigtns  made.  The 
loss  IS  much  greater  near  to  and  upon  the  foothills  of  the  mountains,  where  the  prim- 
itive Mangyans  have  for  a  long  time  worked  unrestricted.  While  the  damages  has  in 
recent  years  been  largely  checked,  it  still  continues. 

Under  present  conditions  the  demand  for  caiiMins  will  probably  continue,  for  they 
are  regarded  by  the  people  as  a  necessary  as  well  as  a  natural  right.  This  demand 
may  be  met  by  allowing  cairigina  to  he  made  upon  the  Calaanan,  and,  in  exceptional 
cases,  upon  the  Guipa  type.  A  careful  patrol  of  the  tract  during  the  first  part  of  the 
dry  season  for  the  purposes  of  eranting  caiiigin  permita  and  to  punish  those  making 
unauthorized  caiiijfins  will,  it  is  oelieved,  greatly  lessen  and  eventually  check  this  evil . 

GriMS-ittrtd^res.— Practically  all  of  the  grass  land  upon  the  tract  is  burned  over  every 


spring  and  summer.  In  many  places  thb  effectually  keeps  out  all  the  trees  and  ii 
others  does  serious  injury  to  the  few  that  are  present.  In  the  river  bottoms,  which  ar_ 
annually  flooded  by  the  excessive  rains,  and  upon  the  pastured  grass  land  near  the 
villages,  fires  are  not  bo  important,  since  this  land  will  probably  continue  to  remain 
grass  land  in  any  event,  hut,  in  other  places  unaffected  by  floods,  fires  have  done  a 
great  deal  of  damage.  With  the  present  force,  and  under  the  present  conditions,  it 
will  be  impracticable  to  entirely  prevent  these  fires. 

Natural  coiises. — A  few  trees,  especially  those  growing  in  the  more  open  places,  lose 
branches  or  tops  from  wind,  but,  as  a  rule,  the  damage  done  from  this  source  is  unim- 
portant. 

Insectsandtun^  are  destructive  mainly  to  felled  timber,  and  of  ten  logs  of  the  poorer 
kind  that  are  left  in  the  woods  for  any  time  are  quite  seriously  attacked  by  insects  or 
fungi,  or  by  both.  To  avoid  this  damage,  as  well  as  to  prevent  the  injury  of  the  young 
growth  which  might  spring  up  while  they  were  left,  these  Ic^  should  be  removed  to 
some  dry  open  place  as  soon  after  cutting  as  possible. 
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ffUtory  of  lutrAering.— The  license  agreement  of  the  Mindoro  Lumber  and  1 
Company  is  dated  June  3,  1905.    Table  XXI,  computed  from  data  taken  from  the 
company's  books,  shows  the  amount  of  timber  that  has  been  marketed  from  that  time 


Intheloe 

(round). 

».„,. 

Inthelog(roiina). 

Name. 

EngUeh 
cubloleet. 

^?. 

EngllBh 
cubic  feet. 

nieterB. 

Ouijo 

429  48 

244.89 
104.88 
73,97 

12: 16 

40:20 
328.68 

SlUa. 

40,560.5(1 

PagsaMB^n 

Timber  sawn  on  tract  by  company's  sawmill. 

Feet  B.  M. 

Lauan 24,  219 

Anii^uis 10,535 

Apitong - 6,  611 

Guijo - - 5,603 

Nam 2,112 

Total 47,980 

In  addition  to  this,  a  small  amount  of  timber  is  still  at  the  mill  which,  with  the 
amount  that  has  been  used  for  construction  purposes  on  the  tract,  is  approximately 
equal  to  the  quantity  oE  sawn  timber  sold. 

Previous  to  July  3,  1905,  a  number  of  individuals  or  companies  have  from  time  to 
time  held  this  tra^t,  or  portions  of  it,  together  with  some  adjacent  forest.  In  no  case 
did  these  concessions  coincide  with  the  present  one,  hence  it  in  impossible  to  state 
the  exact  amount  removed  from  it.  It  is  believed,  however,  tliat  only  a  small  amount 
of  timber  had  been  cut  from  the  forest  south  of  the  Borigabon  River.  North  of  the 
Boiigabon  River  a  larger  number  of  logs  have  been  taken  from  the  scattered  timber 
lands  new  the  Tldiongan  and  Sucol  rivers.  It  is  stated  by  the  natives  that  in  former 
times  a  ereat  many  Ic^  had  been  sold  from  the  barrio  of  Paclaaan  from  territory  now 
occupied  by  Calaanan  and  graee. 

Present  lumbering  operations. — A  very  primitive  method  of  lo^ii^,  similar  to  that 
employed  by  native  lumbermen,  has  been  used  by  the  present  company.  The  trees 
are  felled  and  chopped  by  FOipino  laborers  into  lengths  3  to  6  meters  (10  to  20  feet) 
loi^.  For  this  work  American  axes  are  used,  although  occasionally  saws  are  substi- 
tuted. The  logs  are  then  loaded  upon  rude  sleds  similar  to  the  logging  "dray"  of  the 
United  States,  and  dw^ed  by  a  team  of  from  six  to  eight  carabaos  to  the  mill  or  to 
some  point  ^ong  the  tramway  which  leads  to  the  beach.  The  rough  trails  over  which 
this  hauling  was  done  are  made  by  merely  cutting  away  tho  underbrush.  These  roads 
are  paeeable,  except  at  the  lowest  places,  at  almost  any  seaBon  of  the  year.  At  the 
tramway  the  logs  are  loaded  upon  small  cars  drawn  by  one  or  two  carabaos  and  hauled 
one  at  a  time  to  the  beach. 

The  cost  of  such  operations  be  this  can  only  be  given  approximately.  Ordinary 
w^es  and  costs  are  about  as  follows : 

Manager per  month..  P"150. 00 

Head  foreman do 40. 00  to    60. 00 

Gang  foreman per  day..  1.00 

Choppers do 76  to      1. 00 

Others  laborers do 60  to        .75 

Carabao,  with  driver - -.do 1.60  to     1.75 

Carabfto,  value each..  100. 00  to  150.00 

r2=$l  United  States  currency. 
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n  can  fell  and  cut  into  Ic^e  from  two  to  four  medium-sized  tteee  per  day,  or 
o  500  English  cubic  feet.  A  t«am  of  six  fo  eight  carabaos,  with  a  driver  for 
each  animal,  will  l^ul  from  three  to  six  logs  per  day  for  an  average  distance  of  half  a 
mile.  Two  carabaos  and  their  drivers  will  haul  about  four  logs  per  day  on  the  tram 
car  from  the  mill  to  the  beach,  a  distance  of  IJ  miles. 

Working  upon  this  rude  haais,  the  cost  of  cutting  and  delivering  at  the  beach  by  the 
present  nietnod  will  vary  from  TO. 07  In  ro.13  per  English  cubic  foot,  depending 
m«atly  ujjon  the  length  of  haul,  management,  and  kind  of  timber  cut.  Counting  an 
English  cubic  foot  equivalent  to  7.2  feet  B.  M.,o  this  would  be  a  cost  of  from  p-9.75  to 
F18  per  1,000  board  feet.  Contracts  are  sometimes  made  to  cut  and  deliver  Iocs  to  the 
beach  when  the  average  distance  is  one-half  mile  at  the  rate  of  Paperavenwelogof  40 
or  50  cubic  feet,  the  contractor  being  supplied  with  carabaos  by  the  owner.  This  would 
mean  about  TG  per  M  feet  B.  M.  in  addition  to  the  rental  of  the  carabaos.  In  other 
cases,  the  contractor  supplies  his  own  carabaos  and  received  from  P0.08  to  rO.lO  per 
En^ish  cubic  foot,  or  about  T12  per  M  feet  B.  M.  for  loss  delivered  on  the  beach. 

The  present  cost  of  l<^ging  could  be  greatlj^  reduced  by  more  careful  oi^anization 
and  by  providing  cheaper  methods  of  transporting  the  lc«s  from  the  forest  to  the  beach, 
which  is  by  far  the  latest  single  item  of  expense.  To  do  this  it  is  si^ested  that  iron 
tails  be  used  upon  the  tramway,  instead  of  wooden  oaea.  This  would  permit  tiie  haul- 
ing of  several  logs  instead  of  one  at  a  time,  would  avoid  breakage  of  raJs  and  cars,  and 
would  greatly  reduce  the  draft,  thus  permitting  more  trips  per  day.  It  is  also  si;^Eeeted 
that  wide-tired,  two-wheeled  logging  carts  be  tried  instead  of  the  logging  sled.  These 
have  a  lighter  draft,  and,  where  tried  in  other  parts  of  the  islands,  have  given  excellent 
satisfaction.     A  steam  Ic^ing  and  skidding  outfit,  including  two  donkey  engines  and 

2  miles  of  cable,  could  be  used  upon  the  tract  and  would  greatly  reduce  the  cost  of 
logging. 

A  portable  sawmill,  having  a  capacity  of  about  10,000  feet  B.  M.  per  day,  has  been 
placed  upon  the  tract.  Owing  to  difficulties  incident  to  the  installation  of  this  mill, 
it  has  not  yet  been  operated  sufficiently  to  allow  any  estimate  of  the  cost  of  runnii^. 

In  addition  to  the  reeular  logging  operations,  the  present  company  has  cut  a  number 
of  table  tops  from  the  large  flatbuttresses  of  Narra  trees.  These  can  be  removed  with 
saws  and  axes  and  can  be  secured  up  to  6  feet  in  diameter.  Usually  the  buttresses 
vary  from  4  to  12  inches  in  thickness,  and  may  be  hewed  to  an  even  thickness  of  about 

3  inches.  One  of  these  tnps,  which  measured  6  feet  in  diameter  and  3  inches  in  thick- 
ness, was  removed  under  the  direction  of  the  field  party  at  a  cost  of  a  little  less  tian 
than  P=18.  In  this  case,  the  men  were  hired  for  this  work  alone.  With  a  regular 
organized  force,  the  cost  should  be  reduced  about  one-half. 

MarheU  and  (rajwporfotion.— Practically  all  of  the  Ic^  and  lumber  is  sent  to  Manila 
by  means  of  steamers  or  sailboats.  The  cost  of  shipment  from  the  tract  to  Manila  (dis- 
tance 200  miles)  varies  from  ^0.18  to  P0.2S  per  EMlish  cubic  foot,  which  would  be, 
countii^  an  English  cubic  foot  ecjual  to  7.2  feet  B.  MT,  T2b  to  F34.72  per  M  feet  B.  M. 
The  cost  of  transportation  is  slightly  less  upon  sailine  vessels  than  upon  steamers. 
The  Ic^  are  Seated  to  the  ships,  which,  on  account  of  the  shallow  water,  are  required 
to  anchor  nearly  one-quarter  of  a  mile  from  shore.  The  regular  chaise  for  this  is  r0.50 
per  log,  which  amounts  to  about  PO.Ol  per  Ei^lish  ciibic  foot,  or  P1.39  per  M  feet  B .  M. 
Weather  conditions  are  an  important  factor  to  be  considered  in  connection  with,  trans- 
portation. Sometimes  storms  delay  loading,  hinder  transit,  or  affect  the  shipper  very 
seriously  in  a  number  of  ways. 

The  following  are  the  average  prices  now  paid  in  Manilafor  logs  and  for  sawn  timber: 


Name. 

Per  English 
™thelog.  " 

Per  Spaninh 
the  log. 

■Sr 

{United 
reacT). 

sir- 

I'0  92-fLOS 
46-      .18 

52-     !98 

46-     .la 
62-      .9S 

TO.  70-f  0. 80 
.36-      .37 

!40-     its 

:35       :37 
.40-      .75 

f225-p-275 
.      90-    115 

lit}-    160 

^     It? 

(S.00 

aoo 

"Measurements  made  h>  the  Gibson's  Saw  and  Planing  Mills  Company  upon  a  few 
Narra  1(^  that  were  sawn  with  a  band  saw  showed  the  following  facts:  Forty-three 
logs  containing  41  81  cubic  meters  (I  476.68  Ei^lish  cubic  feet),  yielded  15,199  feet 
B.  M.  of  lumber  not  edged.  Allowing  for  a  waste  in  edging  of  20  per  cent,  this  would 
be  a  yield  of  290.81  feet  B.  M.  per  cubic  meter,  or  8.24  feet  B.  M.  per  cubic  foot.  The 
above  factor  of  7.2  feet  B.  M.  per  cubic  foot  is  therefore  conservative. 
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Finan^l  results  and  prosptcU. — Summarized,  the  cost,  exclusive  of  taxes  or  stump- 
age  charges  of  l(^ging  and  delivery  in  Manila,  should  not  exceed-the  following: 

Per  English  cubic  loot. 

Cutting  and  delivering  on  the  beach P0.07  to  PO.  13 

Loading  upon  shipboard 01  to        .01 

Shipping  to  Manila " 18  to      ".25 

Wages  of  officials,  breakage,  etc 02  to       ,02 

Total 28  to        .41 

This  cost,  as  with  the  calculations  throughout,  ie  estimated  regardless  of  the  groups 
to  which  the  logs  belong.  As  a  matter  of  fiict,  it  coats  slightly  more  to  remove  Narra 
than  other  kinds  of  timber,  for  ihe  trees  are  lower  growing  and  the  logs  harder  to  handle 
on  account  of  their  angular  shape.  With  the  other  kinds  of  timber  there  is  but  little 
diSerence  in  the  coat  of  bandlii^. 

Taking  into  account  the  stumpt^  charges,  the  cost  of  delivery,  and  the  sellii^  prices, 
it  will  be  seen  that  there  is  an  excellent  profit  to  be  made  upon  the  higher-^up  tim- 
bers, and  a  fair  one  upon  all,  even  with  the  primitive  methods  in  use.  With  improved 
methods  and  equipment,  the  cost  should  be  so  reduced  that  an  assured  profit  could 
be  made  upon  all  timber  taken  from  the  forest. 


Firewood. — Almost  all  the  trees  which  compose  the  thick  mai^rove  swamps  of  the 
coast  make  an  excellent  firewood.  Firewood  is  conunonly  cut  into  two  general  sizes. 
The  smaU  sizes,  called  "lefiae,"  areless  than  2  feet  in  length  and  3  inches  in  thickness. 
The  other  size,  known  as  "rajas,"  are  about  5  feet  in  length  and  not  over  6  inches  in 
thickness.  It  costs  from  F6  to  P"9  to  gather  1,000  rajas,  while  the  Manila  price  varies 
from  P20  to  FSO.  The  market  prices  and  cost  of  gathering  lenas  is  correspondingly 
less.  The  forest  tax  on  rajas  is  Fl  per  1,000  feet  and  on  lenas  PO.IO  per  cubic 
meter.  As  yet  but  little  firewood  has  been  cut  from  this  tract,  although  the  supply 
is  very  lame. 

Tan  barks  and  dye  6orfa. — The  bark  of  a  number  of  the  mai^rove-swamp  trees  is  valu- 
able both  for  tanning  and  dyeing.  As  previously  stated,  the  general  terms  of  Bacauan 
(Bacao)  and  Tarigal  are  applied  to  many  species  of  the  Rhizophoracex.  Another  species, 
Tabigue,  produces  a  good  (quality  of  dye  bark  and  is  very  common.  Tan  bark  and 
dye  bark  are  generally  sold  m  bundles  composed  of  pieces  3  feet  long  and  3  or  4  inches 
vnde,  weighing  1  picul  (139.4  Ei^lish  pounds).  The  Manila  price  is  about  P2  per 
picul,  wiiile  the  local  sellii^  price  is  about  F0.75  per  picul. 

Be^ucos. — l-arge  quantities  of  bejuco,  or  rattan,  are  found  in  the  forest.  These  vary 
considerably  in  value,  the  smaller  ones  being  usually  the  best.  These  are  usually  cut 
into  lei^ths  6  meters  long  and  tied  into  bundles  of  from  50  to  100  pieces  each.  One 
man  with,  a  bolo  can  cut  and  prepare  in  one  day  about  6  bundles  of  50  pieces  each. 

OOier  minor  product). — The  leaves  of  the  Nipa  palm  are  very  commonly  used  locally 
for  roofing  and  thatching,  but  as  yet  little  has  been  marketed. 

The  young  leaves  of  the  Biiri  palm  are  gathered  just  before  they  open,  spread  out  in 
the  sun,  and  allowed  to  wilt  for  about  two  days.  They  are  then  made  into  rolls,  each 
about  1  foot  in  diameter  and  2  inches  thick,  and  used  for  making  baskets,  hats,  mats, 
etc.  The  market  for  this  product  is  as  yet  but  little  developed.  The  local  sellii^ 
price  is  r2.50  for  100  roUa. 

The  aap  of  the  POi  and  Pagsahiiigin  is  gathered  after  slashing  the  trees  with  a  bolo  and 
leaving  the  resin  until  it  hardens.  It  is  then  made  into  torches  of  convenient  size  by 
wmppmg  in  Anahao  leaves.  These  are  commonly  used  by  the  natives  for  lights,  and 
sold  locally  for  P0.02  each.  The  resin  of  Pili  has  the  market  name  of  Manila  Elemi, 
and  is  a  commercial  product  from  some  portions  of  the  islands. 

A  number  of  vines,  classed  under  the  general  name  of  Gogo,  are  gathered  in  pieces 
about  1  meter  long,  and  sold  locallj"  for  tPS.SO  per  100  pieces.  These  are  pounded  into 
a  pulp  and  used  as  a  soap  for  washmg  the  hair.  The  principal  species  which  produces 
this  product  is  Entada  scartdens  Benth. 

A  number  of  vines  under  the  general  name  of  Diliman  are  gathered  and  used  in  tying 
fish  traps  and  other  similar  articles.  The  fruit  of  the  Bongan  gubat  palm  (a  wild  bttei 
nut)  is  chewed  by  the  natives  very  generally.  The  heart  of  the  Yroc  palm  is  commonly 
used  for  food,  and  has  a  taste  very  much  like  fresh  cabbie.  A  flour  called  "Yuro  is 
also  made  from  this  palm.  The  leaves  of  the  Yroc  palm  make  excellent  brooms,  and 
are  much  used  locally.  Many  other  less  important  minor  products  are  secured  by  the 
natives,  and  are  locally  of  value. 

«Thefle  figures,  obtained  from  shippers,  are  thought  to  be  high, 
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The  Boi!  over  the  iaiger  part  of  the  tract  is  well  adapted  to  agricultiiral  purpones. 
Table  XXII  containe  a  eumniary  of  the  analyaea  ot  twenty-three  soil  Bamplea  taken 
from  twelve  widely  separated  places  on  the  flat  portion  of  the  tract. 

Tablb  XXIL— Chemical  analysis  of  soil.i' 


«.. 

Number 

"plea 
taken. 

on  ig- 
nition. 

CO. 

F.O. 

.. 

KiO, 

NftiO. 

Fine 

.« 

: 

02. 
,06          .33 

,25 
.21 

Siftifloil  toom  20  ti'iJb' centime 

S  i      3.79 

BubBoU  below  130  centbneters 

o  By  L.  A 


ir.  chemiBt,  bureau  of  aoleno 


While  too  much  reliance  should  not  be  placed  upon  any  chemical  analysis  of  soils  as 
an  indication  of  their  fertility,  it  is  to  be  noted  that  the  amount  of  nitrogen  (N),  ghoe- 
phoricadd  (PjO),  and  potash  (KjO)  found  here  is  sufficient,  under  ordinary  conditions, 
to  supply  the  needs  of  plant  wowth,  and  comparea  favorably  with  analyses  from  other 
places.  The  vegetation,  both  cultivated  and  wild,  ia  everywhere  rant  and  dense, 
indicating  that  a  sufficient  quantity  of  this  plant  food  is  in  an  a^wlable  form. 

With  few  minor  exceptions,  thesoilovertne  whole  tract  resembles  quite  closely  that 
of  the  samples  taken.  Usually,  the  surface  soil  is  from  5  to  25  centimeters  (2  to  10 
inches)  in  depth  and  contains  a  considerable  amount  of  humus.  A  clay  or  sandy  clay 
subsoil  reaches  to  a  depth  of  from  75  to  200  centimeters  (28  to  78  inches).  Below  this  no 
inveetigations  were  made. 

Of  equal  importance  is  the  question  of  rainfall  and  drainage.  As  already  stated,  the 
rainfall  in  this  place  is  well  distributed  throughout  the  year.  At  no  time  during  the 
dry  season,  while  field  work  for  this  report  was  being  done,  was  the  soil  dry,  except  at 
the  surface  in  exposed  situations  or  in  pure  sand  or  gravel.  There  is  in  most  places  a 
sufficient  quantity  of  sand  mixed  with  theclay  to  allow  for  drainage. 

Probably  the  most  suitable  crop  is  Manila  hemp  or  abaca.  Considerable  quantities 
ot  this  have  already  been  planted.  In  the  foothills  cacao  is  raised  by  the  Maneyanes 
with  success.  Cocoanuta,  rice,  si^r  cane,  tobacco,  com,  and  various  vegetables  are 
file  other  principal  crops. 


Part  II. 
FUTiniE  HAKAGEKEITT, 


The  public  forest  on  this  tract  is  owned  by  the  Philippine  government  and  ia  in  the 
charge  of  the  bureau  of  forestry.  It  is  held  by  the  Mindoro  Lumber  and  Losing  Com- 
pany under  a  twenty-year  license  agreement.  This  i^eement  grants  them  uie  exclu- 
sive right  to  cut,  collect,  and  remove  timber,  firewood,  and  bejuco  on  the  condition 
that  they  make  u- — '  ii^n;-  i;.  *'  ■' ■  - 


e  of  their  license 


It  is  important  to  the  licensee,  aa  well  ai 
be  made  for  a  future  yield  from  the  tract. 


pay  the  regular  government  charges 


3  the  bureau  of  forestry,  that  provision 


A  review  of  Tables  VI,  VII,  VIII,  and  IX  shows  that  the  heaviest  stands  are  upon 
the  Narra  tract,  with  that  upon  the  S^chac  type  next.  Of  the  timber  trees,  Lauan 
stands  first,  46  per  cent  ot  the  total  yidd;  Hagacbac  second,  17  per  cent;  Guijo  third, 
13  per  cent;  Amuguisfourth,  llpercent;  Narra  and  Apitong,  about  4*  per  cent  each, 
and  iiwTOtJMiiia  sp,  lew  than  4  per  cent, 
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It  ie  thus  noted  that  while  the  cheaper  timber  predominateB,  the  total  quantity  of 
Guiio,  Amuguis,  and  Narra  constitute  28  per  cent  of  the  whole. 

Altogether,  the  total  yield  of  timber  trees  over  60  centimetera  (20  inches)  in  diameter 
from  the  11,339  acres  estimated,  is  95,866,175  feet  B.  M.  If  the  sawmill  were  run  at  ita 
full  capacity  of  10,000  feet  B.  M.  per  day,  this  amount,  which  includes  only  the  seven 
species  now  being  cut^  is  sufficient  to  laet  thirty-two  years  of  300  working  days  eadi. 
In  addition  to  these  kinds,  there  are  a  great  many  laree  treea  of  other  species,  some  of 
accepted  commercial  value,  which  would  no  doubt  be  utilized  by  any  permanently 
located  lumber  company.  By  the  time  the  present  stand  ia  removed  the  poles  and 
trees  under  50  centimeters  {20  inches)  would  in  all  probability  supply  a  second  crop. 


The  object  in  view  tor  the  commercial  forest  area  ia  (1)  to  regulate  the  cutting  of 
timber  in  such  a  manner  that  the  mature  trees,  together  with  such  others  as  is  con- 
sistent with  good  management,  may  be  removed  from  the  forest  aa  soon  as  possible;  and 
(2)  to  retain  in  the  forest  the  young  stock,  and,  if  neceasary,  seed  trees,  and  to  assiat 
natural  reproduction  so  that  future  crops  can  be  provided  for. 

The  object  in  view  for  the  noncommercial  forest  is  (I)  to  supply  the  demand  for 
agricultural  lands,  either  as  cairigins  or  in  some  other  form;  and  (2)  to  convert  as  much 
as  possible  of  the  Guipa  t\T>r  inti  commercial  toreata. 


Owing  to  the  lack  of  definite  knowledge  of  the  age  of  trees  and  of  their  habite 
of  growth,  and  to  the  condifions  under  which  this  plan  must  be  put  into  operation, 
the  selection  aystem  of  felling  is  the  one  which  will  be  used  Tor  the  commercial 
forest.  The  tellings  should  be  so  regulated  as  to  remove  all  old  and  overmature 
trees,  to  protect  the  young  growth,  ind  lo  aid  in  every  possible  way  natural  regeneration. 


Since  there  are  a  lai^  number  of  mature  and  overmature  trees  in  the  commercial 
forest  which  should  be  cut  as  soon  as  possible,  the  exploitable  size  of  the  trees  has  been 
fixed  at  50  centimeters  (20  inches)  in  diameter.  Trees  below  that  diameter  should  only 
be  cut  when  marked  by  the  forester  in  charge,  and  then  only  when  the  mature  trees 
have  been  removed  or  when  an  especiallv  heavy  stand  will  admit  of  thinning. 

Table  XXIII.  compiled  from  the  stand  tables  previously  given,  shows  the  number 
ot  trees  over  50  centimeters  (20  inches)  in  diameter,  compared  with  the  number 
from  10  centimeters  (4  inches)  fo  60  centimetera  (20  inches}  in  diameter. 


Table  XXIII.— 

Summary  of  stand  of  -principal  treea  per 

"-«■ 

Nam  type. 

Hagaehac  type. 

Diameter. 

Total. 

Diameter. 

Total. 

10-50  cenll- 
inohee). 

t  [meters 
(20  inches). 

10-50  centi- 

(4-20 
inches). 

OTerSOosn- 

timeters 
(30  inches). 

is 

2-m 

4:225 
2:844 

1:725 

i:064 

17.635 

.0.70S 

28.343 

]5,.05 

B.318 

Cutting  areas. — Cutting  areas  should  conform  as  nearly  aa  possible  to  the  wishes  of 
the  licensee.  When,  however,  cuttings  shall  have  been  started  from  any  one  base  and 
over  an  area  approved  by  the  forester  in  charge,  it  shall  not  be  carried  on 
that  area  without  the  consent  of  the  forester  in  f'" '  *'"' 
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For  the  present,  logging  operations  should  be  contiBued  from  the  present  base  until  the 
north  end  of  the  Narra  and  adjacent  parts  of  the  Hagacha«  types  shall  have  been  cut  over. 
Operations  should  then  he  started  from  the  Dungay  River  !>s  a  base  and  a  tramway 
extended  hack  thro^h  the  south  end  of  the  Narra  type  and  the  narrow  strip  of  Haga- 
chac  adjoining  it.  The  work  upon  this  being  completod,  the  remainder  of  the  Narra 
and  of  the  Hagachac  I  forests  should  be  lo^ed.  Next,  the  tract  des^ated  on  the 
map  as  Hagachac  II  should  be  cut.  and,  last  of  all,  the  mixed  forest.  In  eveiy  case 
cutting  on  one  part  should  be  finished  before  it  is  commenced  on  the  next.  Thus  a 
very  primitive  rotation  is  established,  and,  by  the  time  the  last  area  is  cut  over,  the 
large  poles  and  youi^r  trees  left  upon  the  first  part  worked  should  he  ready  for  a 
second  crop. 

OuUino  rules. — (1)  Felling  of  trees  shall  be  permitted  only  over  such  areas  as  are 
approved  by  the  forester  in  charge  or  by  the  Director  of  Forestry.  In  assigning 
cutting  aieas  the  forester  shall  follow  as  nearly  as  possible  the  plan  suggested  in  the 
paragraph  headed  "Cutting  areas," 

(21  No  Narra  trees  shall  be  felled  except  those  marked  by  the  district  forester. 

{3j  No  timber  trees  ^11  be  felled  which  are  less  than  5(f  centimeters  (20  inches) 
in  diameter  at  breast  height  or,  in  cases  of  trees  having  buttresses  at  the  lowest  place, 
above  the  buttress  swell,  unless  marked  by  the  district  forester. 

(4)  In  cutting  marked  timber  the  marks  ujKin  the  stumps  shall  not  be  destroyed  or 
effaced. 

(5)  Trees  shall  not  be  cut  higher  above  ground  than  the  diameter  of  the  tree,  except 
in  cases  of  trees  having  buttresses,  which  may  be  cut  above  the  highest  buttress. 

(6)  Buttresses  shall  not  be  cut  for  table  tops  or  for  any  other  purpose  from  any 
living  tree. 

(7)  AU  merchantable  timber  shall  be  removed  from  the  forest  within  two  months 
from  time  of  felling  and  placed  upon  some  suitable  skidway  or  landing. 

(8)  The  licensee  shall  ne  held  responBible  for  the  destruction  of,  or  serious  injury 
to,  young  timber  trees  by  careless  felling  and  for  all  merchantable  timber  left  in 
the  woo(te. 

J 9)  No  Narra,  Lauan,  Amuguis,  Guijo,  Hagachac,  Apitong,  or  other  trees  of  equal 
ue  shall  be  used  for  the  construction  of  roads  or  skidways. 

(10)  Minor  species  may  be  cut  and  used  for  the  construction  of  roads,  skidways, 
etc.,  without  chaise. 

(11)  None  of  these  special  rules  shall  be  construed  to  excuse  the  licensee  from  the 
regular  bureau  of  forestry  rules  and  regulations  or  from  the  terms  of  the  license  agree- 

STJPPLEMENTARY    RECOHMENDATIOMS. 


All  timber  trees  marked  by  the  district  forester  shall  be  stamped  in  at  least  two 
places  with  the  regulation  marking  hatchet  in  addition  to  such  other  distinctive 
marks  as  he  may  see  fit  1«  use.  These  marlts  shall  he  placed  below  where  the  tree  is 
to  be  cut  in  feUing.  . 

If  a  reasonable  advantage  is  not  taken  of  the  privilege  to  gather  firewood  and  bejuco 
by  June  30,  1907,  the  exclusive  right  to  remove  these  produets  should  be  taken  from 
the  company  and  licenses  to  gather  said  products  granted  to  such  other  party  or  parties 
as  may  apply  for  them. 


Since  the  proper  protection  of  the  forest  depends  so  much  upon  the  attitude  of  the 
local  inhabitants,  every  l^itimate  effort  should  be  made  by  the  forest  officers  to  gain 
their  confidence  and  cooperation. 

A  forest  officer  should  go  over  the  entire  tract  at  the  beginning  of  the  dry  season  and 
see  that  all  persons  desinng  cairigin  permits  be  granted  them  if  they  can  not  be  per- 
suaded to  make  homestead  applications.  The  local  inhabitants  look  upon  the  making 
of  caiiigins  as  a  natural  right.  Hence,  it  is  deemed  preferable  to  attempt  to  regulate 
cairigins  than  to  forbid  them  entirely.  Every  effort  should  be  made  to  encourage  the 
taking  of  homesteads  and  the  occupying  of  permanent  farms.  Inspection  Bhould_ be 
made  during  the  caiiigin  season  to  locate  and  punish  all  persons  violating  the  caingin 

At  present  it  will  be  impracticable  to  prevent  the  annual  fires  which  bum  over  the 
grass  lands,  although  forest  officers  should  make  every  effort  to  gain  the  cooperation 
of  the  local  inhabitants  in  preventing  damage  from  this  source. 
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Ab  additional  infonaation  is  gained  from  time  to  time,  the  plan  of  management 
should  be  revised  whenever  eucn  a  revision  will  add  to  ita  effectiveness.  A  careful 
examination  should  be  made  of  the  tract  BOUth  of  the  Baroc  Biver  and  west  of  the 
amall  Uasig  River  some  time  within  the  next  five  years. 


Thechiefof  theforeetdietrict  in  which  the  tract  lies  shall  have  charge  of  the  admin- 
istration of  this  working  plan.  He  shail  be  assisted  by  auch  other  forest  officers  who 
are  under  his  direction  aa  he  shall  assign  to  this  work. 
.  The  district  chief,  or  a  subordinate,  shall  make  trips  of  inspection  to  the  tract  when- 
ever it  ia  necessary  !o  mark  timber  or  to  perform  otner  duties.  In  addition  to  these 
periodic  inspections,  a  forest  raider  shall  lye  placed  ujxin  the  traijt  for  such  time  as  may 
be  neceasary  durii^  the  caiiffiin  season  to  grant  cwngin  permits,  to  prevent  ilIeg£L 
caiiigins,  and  to  perform  such  other  dutira  as  may  arise  regarding  the  r^tilation  of 
cairi^ins,  aa  well  aa  to  report  upon  any  special  subject  which  the  district  (oreater  may 

In  cases  of  violation  of  the  forest  act  or  rules  and  regulations  of  the  bureau,  either 
by  the  licensee  or  by  any  other  persona  or  persons,  the  forester  in  charge  shall  take  the 
matter  up  with  the  offending  parties  in  the  manner  authorized  by  law  for  auch  cases. 
He  ahall  then  report  the  facta  to  the  Director  of  Forestry.  The  forester  in  charge  shall 
render  a  special  report  of  work  done  upon  the  tract  at  the  end  of  each  fiscal  year. 


(1)  Practically  aU.  of  the  commercial  forest  on  the  tract  examined  lies  south  of  the 
Borigabon  River. 

(2)  Narra  ia  confined  to  a  belt  of  forest  varying  from  one-half  to  2  miles  in  width 
immediately  back  of  the  tidal  swamp. 

(3)  The  timber  on  the  foothills  at  the  back  part  of  the  tract  has  been  greatly  dimin- 
ished in  value  and  in  some  places  almost  entirely  destroyed  by  Mangyan  clearings. 

(4)  The  flat  land  of  the  tract  is,  for  the  most  part,  suited  for  agricultural  purposes  and 
will  no  doubt  be  eventually  ao  viaed, 

(6)  The  land  south  of  the  Boiigabon  River,  which  contains  commercial  or  Guipa 
types  of  forest,  should  be  madetoproduce  a  second  crop.  The  land  north  of  the  Boi^a- 
Ixin  River  will  probably  not  be  reforested,  except  a  part  of  the  Guipa  type,  but  will 
be  used  for  agricultural  purposes. 

(6)  Cairi&in  permits  should  be  granted  only  upon  the  Calaanan  land,  after  a  personal 
inspection  l)y  a  forest  officer. 

(7)  The  greatest  source  of  exjjenae  in  present  lumbering  operations  is  transportation. 
This  could  be  reduced  by  providing  amore  permanent  tramway,  by  installing  a  donkey 
engine  and  cable,  or  by  usii^  big-wheeled  logging  carts. 


JJBT  or   PLANTS. 

The  first  of  the  following  tables  ia  a  liat  of  tree  epeciea  found  on  the  tract  that  reach 
the  siae  of  30  centimeters  or  over  in  diameter.  The  second  list  comprises  all  other 
species  mentioned  in  the  text,  and  includes  some  trees  that  are  below  30  centimeters 
in  diameter  when  mature.  The  first  list  of  88  tree  species  is  fairly  complete.  In 
the  second  list  no  attempt  has  been  made  to  enumerate  all  species  under  this  size 
found  in  the  forest.    Compared  with  the  Dipteroaa-p  forest  of  northern  Negroa,"  the 


oSee  Everett,  H.  D.,  and  Whitford,  H.  N.:  A  Preliminary  Working  Plan  for  the 
Public  Forest  Tract  of  the  Insular  Lumber  Company,  Negros  Occidental,  P.  I.,  .Bwr. 
For.  Bull.  No.  5,  1906. 
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IVee  ipeeiei  SO  centimeters  and  over  in  diamtter  when  inatwe. 


Sdentlflc  name. 

Family. 

I^lna^e. 

Commercial  nama. 

Sl^io. 

iJJythk^raV.'.:: 

EuphorblacHB.... 

Ylangylane. 

"cuttife^t^:::::::: 

B|0«ua„^bat... 

Pugsahifigiu. 
playa. 

Agoho. 

Baalayan 

Dlptocatpaieail;; 

A^ig^::;:::: 

Apl^ng, 

Anaoardiscete.... 

Mftlugay. 

tS^i-.;:;:: 

p^Wt^Yi^... 

as."":-:-:- 

Alap^. 

FicusnotaMerT 

3; 

niit 

FiouevarlegataMerr 

SSS^:::- 

Mrriataceas.:::::: 

Drnigon-late 

JiXlS" 

AnacatdlaoME.... 

Anugnls. 

Bu^^Bcahoy... 

EupborbiaM^.... 

Maoara^atanarlQsMueil" 

Datlsaceie.'.'.'-V.'! 

&fSvc;:::: 

LaEotan'iirti::::- 

Ctipang. 

Aimgap. 

SteiculIaoBj 

g^ssr- 

DlptBTOcarpacea) . 

."S'.'r-:::::: 

fflSU,. 

§Sr^;::::: 

RubiacBBB 

CombretflCTB! 

TmrSsSrffliBI   

Calumpit 

CaliuDirit. 
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Tree  »pecies  SO  eentimetere  and  over  m  dmmeter  lahen  maturt — Continued. 


Sclentlflcname. 

Famjiy. 

Local  name. 

Commerdal  name. 

T       i     lianlt       Prssl 

Combretecue 

Other  species  mentioned  in  the  (e 


«„„«....„. 

Family. 

i^..™. 

(^™me^,a,«a™.. 

Acaothacete 

BoSgan  gubat . . . 

HangaraT- 

Tangal. 

^fe;:: 

ifc™.-.: 

Qogo. 

Urtlcaeere.'.";;!: 

"£!?r-;- 

frar:;:-:- 

NIpa. 

RhliopboracBffi... 

do 

Do. 

y  Google 


BUREAU  OF  F0EE8TRY. 


OFPOBTUKITIES  FOB  LUHBEBma  m  THE  PHILIPPINE  ISLANDS. 

Manila,  P.  I..  Dei^mher  i,  190H. 


The  Philip^iine  public  forests  cover  an  area  of  more  than  40,000,000  acres.  Less 
than  half  a  million  acres  of  forest  are  held  by  private  owners.  Under  an  act  of  Con- 
gress in  1902  the  Philippine  forests  can  not  be  sold,  leased,  or  homesteaded  unless  the 
same  are  more  valuable  for  agriculture  than  for  forest  purposes. 


uay  be  granted  for  terms  up  to  twenty  years.  These  give  the 
holders  sole  right  to  exploit  certain  forest  products.  The  extent  of  the  territory  thus 
granted  depends  upon  the  size  of  the  plant  to  be  installed.  No  chai^  is  made  for 
such  a  license,  and  only  stumpage  chaises  are  imposed.  These  charges  range  from 
P0.50  to  F2.50  per  cubic  meter,  or  approximately  from  $1  to  ?5  (United  States  cur- 
rency) per  thousand  feet  B.  M.  Such  an  arrangement  is  preferable  to  buying  the 
land,  since  no  land  taxes  are  incurred.  There  are  a  number  of  desirable  tracts  of 
public  forest  of  large  extent  now  unexploited. 


There  are  no  ex^rt  duties  on  timber  or  on  the  manufactured  product.  Lc^  ii 
ported  into  the  United  States  are  admitted  free.  The  import  duty  at  Manila  on  sa' 
mill  and  logging  machinery  is  5  per  cent  ad  vsdorem. 


Freight  rates  from  Manila  to  the  Pacific  coast  amount  to  $7  (United  States  currency) 
per  ton  (l(ws),  about  40  cubic  feet,  or  $12  to  114  per  thousand  feet  B.  M.  Freight 
rates  from  Manila  to  the  Atlantic  coast  of  the  United  States  are  114  to  $15  (United 
States  currency)  per  thousand  feet  B.  M.,  or  |8  per  ton  of  40  cubic  feet;  light-weight 
material,  $6  per  40  Cubic  feet. 

Distances  to  market. 


D,.tan™.r..- 

UaniU, 

Cebu,  P.  I 

Hollo,  p.  I. 

"S5S» 

'as* 

aKSI 

200 

Mttes. 

Miles. 

6,300 
800 
700 

lisoo 

""tm 

i^^'^trtiy^^T'-'' 

140 

70 

3  570 

Amount  of  lumber  used  iu  the  Philippine  Islands  per  year,  approxi- 
mately    , 100.000,000 

Amount  of  American  pine  used  in  China  during  the  past  year 85, 000, 000 

Amount  of  American  pine  used  in  Australia  during  the  past  year 63, 000, 000 
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E   TIMBERS. 


la  Bulletin  No.  4  of  the  bureau  of  loreatry  thirty  common  Philippine  timbers  are 
discuseed.  In  thb  bulletin  extensive  testa  show  the  qualities  of  the  timbers.  There 
b  also  a  brief  description  of  the  different  woods.  Common  Philippine  timber  as  good 
flsAmericanpinecanbelaiddownat  tide  water  for  about  the  eame  price  as  pine  on  the 
Pacific  coast.  Diflerence  in  ireight  rates,  low  atumpage,  and  cheap  labor  should  com- 
bine to  make  a  low  rate  on  the  manufactured  Philippine  product  m  the  Chinese  and 
Australian  markets  and  should  gradually  replace  the  American  product. 


In  Btilletins  Nos.  5  and  6  can  be  obtained  the  actual  stand  of  timber  on  tracts  in 
Negros  and  Mindoro.  These  show  10,000  to  32,000  board  feet  per  acre.  The  lower 
dopes  of  Mount  Silay  in  northern  Negros  are  practically  covered  with  merchantable 
timber.  One  block  of  this  forest,  69  square  miles  in  area,  shows  a  stand  of  32,050 
board  feet  per  acre  of  merchantable  timber  over  20  inches  in  diameter.  A  large  area 
of  similar  forest  on  Mount  Silay  adjoins  this  tract  and  awaits  the  lumberman.  In  the 
Bouthwestern  part  of  this  province  (Negros  Occidental)  is  a  large  area  of  valuable  forest 
which  will  be  close  to  the  southern  terminus  of  the  new  railway. 

There  are  a  number  of  regions  in  these  islands  where  dense  forests  of  valuable  timber 
are  found  which  have  never  been  exploited  for  the  market.  The  Agusan  Valley,  in 
Mindanao,  4,000  square  miles  in  area,  is  almost  entirely  covered  with  viigin  forest  and 
drained  by  latge  streams.  The  dense  forests  on  the  eaat  coast  of  Mindanao  are  also 
unexploited. 


Labor  is  not  dif&cult  to  secure.  The  wiwee  rai^e  from  P0.50  to  PI. 50  ($0.25  to 
JO. 75,  United  States  currency)  per  day.  Filipinos  are  apt  at  handling  machines  of  all 
kinds  and  work  satisfactorily  when  treated  with  consideration.  Skilled  American 
Ic^geis  and  lumbermen,  assisted  by  Filipino  crews,  should  get  out  logs  and  manufac- 
tured material  at  prices  not  far  from  those  quoted  for  pine  on  the  Pacific  coast,  espe- 
cially in  regions  where  we  find  30,000  board  feet  of  merchantable  timber  on  each  acre 
close  to  tide  water,  and  where  no  special  logging  difficulties  are  encountered. 


Logging  is  carried  on  durii^  the  entire  year  in  many  provinces.  In  some  places 
log^ng  is  suspended  during  the  seasons  of  heaviest  rains,  a  period  of  from  two  to  four 
months.    The  logging  methods  are  very  crude. 

Many  of  the  native  woods  wdl  float,  and,  if  handled  bythe  expert  raftsmen  oS  the 
Pacific  coast,  could  be  rafted  200  to  600  miles  throi^h  the  quiet  inland  seas  to  Manila, 
and  possibly  to  China,  which  is  about  660  miles  from  Manila.  Not  one  of  the  lumber 
companies  of  the  Pacific  coast  is  actively  interested  in  esptoitii^  the  Philippine  iorrats. 


The  leadii^  lumber  dealers  in  the  Philippine  Islands  are:  John  Gibson,  Insular 
Lumber  Company,  Cadwallader  &  Co.,  Philippine  Lumber  and  Development  Com- 
pany, Tuason  &  Sampedro,  California-Manila  Lumber  and  Commercial  Company. 

Tne  offices  of  these  companies  are  in  Manila.  For  discussion  of  sawmills  see  Bulletin 
No.  4. 


The  question  is  often  asked,  "What  capital  is  necessaiy  to  carry  on  a  successful  lum- 
bering enterprise  in  the  Philippines?"  Such  an  enterprise  should  not  be  attempted 
unless  the  company  intends  to  handle  the  product  from  start  to  finish,  including  trans- 
portation, lumber  yards  at  the  principal  markets,  supply  stores  for  use  of  employees  in 
the  forest,  etc.  This  would  probably  involve  the  employment  of  not  leas  than 
J200,000  (United  States  currency).  A  company  contempfeting  losing  operations 
ehoiud  send  a  practical  logger  to  look  over  the  ground  with  an  officer  of  the  bureau  of 
foreetry. 
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OPPOKTUNITIEB   T!t)E   LUMBEBING. 


In  Bulletm  No.  5  of  the  bureau  of  forestry  a.  description  is  given  of  the  foresta  and 
lumbering  operations  near  Cadiz,  Negros  Occidental.  The  Bummary  of  this  bulletin 
ia  as  follows: 

Area  of  tract,  69  square  miles;  area  in  forest,  37,668  acres. 

Stumpage  charges  on  this  tract  are  collected  on  manufactured  lumber  and  average 
less  than  Jl  .20  (United  States  currency)  per  thousand  feet  B.  M. 

Six  tree  species  constitute  about  90  per  cent  of  the  total  stand  of  merchantable  tim- 
ber on  the  entire  tract. 


Amount  and  'value  of  merchantable  timber  m 


^  20  inches  i 


SpMiee. 

Stump. 

Feet 
B.  M. 

Total 

price. 

It 

^L 

Total 

P4 

2 

7;  160 

193,572 

ii 

70,801 

70-      90 
70-     90 

r480 

34,903,260 

«,» 

1,207,002 

2,340 

S8,361,tS0 

ON  ONE  TRACT  OF  PUBUO  FORES' 

In  Bulletin  No.  6  of  th^  bureau  of  forestry  a  description  is  given  of  the  forest  and 
lumberii^  possibilities  of  one  tract  on  tie  east  coast  of  Mindoro.  The  summary  of 
this  bulletin  is  as  follows; 

Areaof  tract,  approximately  85  square  miles;  area  of  tract  surveyed,  55  square  miles; 
area  of  part  of  commercial  forest  (measured),  11,339  acres  (not  including  mangrove 
swamps). 

Stump^e  charges  on  this  tract  average  less  than  $2  (United  States  currency)  per 
thousand  board  feet. 

Seven  merchantable  tree  species  constitute  about  60  per  cent  of  the  total  stand  on 
this  tract. 
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a  of  forest  (trea 
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Species. 

If. 

Mania 
pr.ce. 

Total 
prices. 

no 

4fi,464 
13;bV3 

90-    115 
70-      90 

B5-    140 
90-    115 

''is'^ 

375; 660 

101,237 

'       ' 

A  study  of  Bulletins  Nos.  5  and  6  of  this  bureau  will  indicate  to  the  lumbermen  what 
the  bureau  will  do  tor  them.  Forest  officers  will  use  every  effort  to  make  such  proposi- 
tions succeed  financially.  Upon  request  samples  of  wood  may  be  obtained  at  the 
office  of  the  bureau  of  forestry. 

Gboeqe  p.  Ahbhk,  Director  of  Forestry. 
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MIHINO  BUREAU. 

(Bulletin  No.  3.) 


By  H.  D.  McCahkby,  ] 


Office  op  the  Mininq  Bureau, 

Manila,  P.  I.,  AiigtiM  25,  1903. 
The  report  of  H.  D.  McCaskey,  B.  S.,  mining  engineer  for  the  mining  bureau,  of  this 
date,  made  to  the  chief  of  the  mining  bureau  and  entitled  "Report  on  a.  Geological 
Eeconnaisaance  of  the  Iron  Region  ol  Angat,  Bulacan,"  is  approved  and  ■    recom- 
mended for  publication. 

CKiRLEa  H.  BuRarrc, 

Chief  of  the  Mining  Bureau. 
Approved: 

DBAN   C.  WoRCBeTBR, 

Secretary  of  Interior. 

Office  of  the  Mining  Engidbbr  for  the  Mining  Bureau, 

Manila,  Avgust  2S,  190Z. 
Mr.  Ceaklbs  H.  Burkitt, 

Chief  of  ike  Mining  Bwrerm,  Manila,  P.  I. 
Sir:  In  compliance  with  inBtmctiona  received  from  you,  and  in  accordance  with  the 
plana  of  thia  bureau,  to  gather,  compile,  and  distribute  information  concerning  the 
the  mineral  resouiceB  of  the  PhUippineB,  a  field  party  waa  oiganized  and  placed  under 
my  charge  during  the  latter  part  of  February;  and  the  month  of  March  and  the  flrgt 
hdf  of  April  were  devoted  to  an  investigation  of  the  iron  region  of  Angat,  Bulacan. 
As  the  result  of  the  field  work,  and  the  Buheequent  work  upon  the  data,  samples,  and 
specimens  obtained,  in  the  office,  drafting  room,  and  laboratory,  I  have  the  nonor  to 
submit  the  following  report,  together  with  mape,  aketches,  photographB,  and  the  tabu- 
lated reaulta  of  analyaes. 


It  ia  with  grateful  appreciation  that  I  here  acknowledge  the  great  assistance  and  con- 
stant encouragement  given  by  you  through  the  initio  difficulties  of  this  first  expedi- 
tion of  its  kind  under  the  Amencan  r^me;  and  1  take  w^at  pleasure  also  in  thanking 
the  following  gentlemen  of  the  militarv  and  civil  service  for  manv  courtesies  that  facili- 
tated the  work  in  hand  and  without  which  there  would  iDevitably  have  been  annoying 
and  irritating  obataclea  and  delays:  Mai.  Gea.  Lloyd  Wheaton,  XJ.  S.  Army,  then  com- 
manding the  Department  of  the  North  Pbilippines;  Col.  Arthur  L.  Wagner,  TJ.  S. 
Army,  then  adjutant-general  of  that  department;  Capt,  Ralph  Van  Deman,  Twenty- 
first  Infantry,  U.  S.  Anny,  in  charge  of  the  bureau  of  military  information:  First  Lieut. 
Julian  De  Court,  Philippine  Scouta,  commanding  the  stations  of  Ai^t  and  Norzagaiay; 
Dr.  pMil  C.  Freer,  auperintendent  of  government  laboratories;  Sefior  Pablo  Tecson, 
governor  of  Bulacan;  Capt.  H.  T.  Allen,  Sixth  Cavalry,  U.  S.  Army,  chief  of  the  insu- 
Eir  constabulary;  Mr.  W.  W.  Warren,  senic*  inspector  of  Bulacan  constabulary,  and 
others  of  the  insular  government,  of  the  provincial  governments  of  Bulacan,  and  of  the 
municipal  government  of  Ai^t. 

The  partv  as  oi^nized  consisted  of  the  undeiaigned  as  engineer  and  geolc^t  in 
charge,  and  of  the  following:    William  A.  Miller,  rodman;    Luke  E.  Sessler,  cook; 

"The  illustrations  mentioned  in  this  report  have  been  omitted  and  are  on  file  ia 
the  War  Department. 
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Pantaleon  M.  Geta,  aaaistant  rodman;  3oe6  Fajardo,  chief  guide;  Sebastian  Pelez, 
guide  and  axman;  Manalo  Badaato,  guide  ajid  asman.  In  addition  to  the  above  we 
were  assisted  during  the  earlier  part  of  the  work  by  William  Ackerman,  an  intell^ent 
and  capable  ^ouBg  man  detailed  to  accompany  the  expedition  by  the  bureau  of  mili- 
tary inlornjation,  and  by  escort  of  seven  excellent  men  under  Corporal  Fauetino  Soto, 
from  the  provincial  constabulary  of  Bulacan,  who  accompanied  the  party  throughout 
and  faithfully  guarded  the  supplies  and  government  property. 

Much  credit  should  he  given  to  WUIiam  A.  Miller,  whose  active  assistance,  good 
judgment,  and  sturdy  common  aenae  in  handling  the  native  help  were  invaluable. 
The  three  guides  were  Tagalc^.natives  of  the  town  of  Aigat, where  theywere  employed. 
They  have  been  called  "axraen"  in  deference  to  American  usage,  and  they  performed 
the  duties  of  such  in  American  engineer  corps,  hut  they  were  useless  with  the  ax  and 
were  remarkably  expert  with  the  bolo;  if  the  term  be  not  too  warlike  therefor,  they 
were  the  bolomen  of  the  party.  With  their  long  sharp  knives  they  cut  the  way 
through  what  would  otherwise  be  termed  the  "  impenetrable  jiii^le  and  tropical  forest 
undergrowth."  They  were  gradually  taught  the  duties  of  flymen  and  chainmen,  and 
toward  the  end  c(f  the  survey  they  were  doii^  very  satisfactory  work. 

Their  loyalty  and  their  faithful  performance  of  whatever  they  were  given  to  do  were 
most  gratif yii^.  The  chief  guide  really  knew  less  of  the  trails  and  of  the  country  than . 
the  omers,  as  we  found  out  to  our  sorrow-  but,  as  there  were  few  trails,  and  we  soon 
learned  those,  and  as  he  was  more  of  a  leader  than  the  others,  and  seemed  better  able  to 
interpret  our  wants  to  the  other  natives  whom  we  employed,  or  with  whom  we  came  in 
contact,  he  was  satisfactory.  As  for  the  native  ingeneral,  the  Tagalcgs  whom  Imetand 
knew  in  Bulacan  certainly  gave  me  a  moat  favorable  impression,  particularly  those  of 
the  mountains  wherein  we  worked  and  camped.  The  farther  we  went  from  the  rail- 
road and  large  towns,  the  more  simple  and  natural  the  Filipinos  were.  I  found  no 
difficulty  in  securing  all  the  labor  needed.  They  were  willing  and  glad  to  work  at  a 
peso  a  day,  from  the  old,  gray-haired  men  down  to  boys  of  12;  and  they  expected  this 

^e  no  matter  what  the  class  of  work  nor  the  length  of  the  working  day. 
mple  field  and  camp  equipment  and  commiasary  supplies  were  obtained,  the  former 
through  the  insular  purchasing  agent  and  the  latter  from  the  commissary  for  the  insular 
civil  government.  This  completeness  of  preparation  for  the  field  was  a  source  of  satis- 
faction to  the  party  throughout  the  trip  and  is  amoi^  those  things  for  which  acknowledg- 
ment has  been  made  to  you.  The  quality  of  the  food  supplied  by  the  insular  com- 
miasary waa  uniformly  good  and  in  jracki^s  suitable  for  transportation  and  for  uae  in 
the  Tropics. 

Transportation  of  (he  party  and  supplies  was  by  rail  from  Manila  to  Bocaue;  from 
this  latter  station  we  marched  across  the  plain  to  Angat  and  into  the  hills  to  the  site 
selected  for  the  camj);  and  the  equipment  and  suppUes  were  transported  by  carabao 
carts  toAngat  over  fairly  good  roads,  and  by  careadores  over  the  mountain  trails  to  the 
camp.  Owing  to  the  rate  of  speed  obtainable  from  the  carabaos  in  the  great  heat  of 
the  sun  upon  the  level  plain,  the  progress  was  slow,  even  with  the  animals  hitched 
tandem  to  a  small  cart.  Comingback  from  Angat  six  weeks  later,  in  a  heavy  rain,  the 
carabaos  made  excellent  time  for  their  class  and  travded  on  through  the  day  with- 
out stop. 

The  party  left  Manila  on  the  morning  of  March  3  at  7  o'clock,  reached  Bocaue  at 
8,  and  m  half  an  hour  were  loaded  up  and  on  the  road  toward  Angat.  It  was  decided 
to  camp  upon  the  Ilag-puti,  that  being  the  only  good  water  between  Santa  Maria 
and  Angat,  and  the  teams  not  goit^  fast  enoi^h  to  reach  the  latter  town  that  day. 
Ai^t  was  reached  at  noon  the  second  day.  Here  the  cai^adorea  were  secured  through 
the  presidente,  and  the  ba^iage  being  redistributed,  the  march  was  resumed  early 
on  the  5th.  A  site  was  selected  for  the  camp  upon  the  Bayabas  River,  just  below 
the  little  mountain  barrio  of  La  Mesa,  and  alfordii^  a  central  point  from  which  to 
operate.  This  was  reached  by  11  o'clock  of  the  5th.  Good  drinkii^  water  was  not 
BO  readily  found  in  these  hills  as  might  be  supposed,  and  the  camp  site  was  selected 
very  largely  because  it  was  just  above  the  fine  laree  Santa  Margarita  spring  of  limestone 
water  and  just  below  some  wells  dug  in  the  sand  from  which  the  filtered  water  of  the 
Bayabas  was  obtainable. 

In  this  connection  I  would  state  that  effort  was  made  throughout  the  work  to  ob- 
serve the  common  laws  of  hj^giene  and  health,  and  with  some  success;  for,  although 
everyone  in  the  party,  excepting  the  guides  and  myself,  had  some  malarial  fever  during 
the  sis  weeks,  the  small  medicine  chest  furnished  by  the  civil  hospital  was  required 
for  nothing  more  serious  than  for  quinine  for  these  feveza  and  for  bands^es  and  lini- 
ment for  me  ordinary  sprains  and  bruises  incident  to  active  work  in  rough  country ._ 

The  camp  selected  as  the  base  of  operations  was  utilized  throughout  the  entire 
work,  ae  it  was  considered  less  expensive  with  caigadores  at  a  peso  per  man  per  day 
than  to  move  the  entire  force  from  place  to  place  through  the  limited  area  proposed 
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for  inveatigation.  The  working  party,  however,  consisting  of  the  rodman,  the  guide, 
and  myBefi,  were  not  thus  limited,  as  we  frequently  slept  out  overnight  and  lived 
from  our  haversacks. 

Camp  was  broken  on  the  morning  of  April  14  and  Manila  was  reached  the  night  of  the 
IStii,  tie  return  heing  made  by  the  route  taken  in  going  from  here.  The  guides  and 
the  constabulary  accompanied  us  to  Bocaue,  where  the  former  were  paid  off  and 
dischaT^d  and  the  latter  were  sent  by  train  to  Maloloe. 

Immediately  upon  my  arrival  account  was  made  to  you  of  ail  moneys  received 
and  disburBed  during  the  expedition.  It  had  been  my  constant  effort  to  keep  all 
expenses  within  the  strict  limit  of  necessity,  and  this  was  found'  a  comparatively 
simple  thing  to  do.  The  rates  for  labor  and  transportation  were  pretty  well  fixed  and 
it  required  merely  the  usual  vigilaace  to  keep  within  them.  As  stated  before,  the  rate 
demanded  of  American  employers  tor  all  classes  of  work  was  a  peso  a  day.  This 
was  h^h,  and  one  native  iron  smelter  complained  to  me  that  while  Americana  paid 
this  wage  he  conld  not  keep  men  at  work;  on  the  other  hand  I  found  that  with  only 
temporary  employment  to  offer  I  could  not  get  satisfactory  service  for  less.  The 
total  expense  account  as  submitted  and  approved  shows  a  lower  rate  per  diem  than 
any  American  survey  of  similar  purpose  with  which  I  am  acijuainted,  and  this  not- 
withstanding the  higher  cost  of  supplies  in  general  l  ;re  than  m  the  United  States. 


In  order  that  the  scope  might  be  as  broad  as  possible  within  the  time  planned  for 
the  field  work  it  was  decided  to  divide  the  work  into  the  followii^  heads:  (!)  Recon- 
naissance, (2)  surveyii^,  (3)  geological  tours,  and  (4)  economic  investigations. 

These  overlapped  each  other  more  or  less,  and  each  of  the  latter  three  would  seem 
to  have  been  quite  enough  of  an  undertaking  for  one  man  during  the  six  weeks;  this 
being  particularly  true  Because  no  satisfactory  maps  existed  upon  which  geolMical 
plotting  m^ht  be  done,  because  the  trails,  undeigrowth,  and  forest  were  so  dilflcult 
that  progress  was  extremely  slow,  and  because  all  of  the  assistants  taken  into  the  field 
were  entirely  unskilled  and  it  was  necessary  to  give  much  time  and  patience  to  their 
training.  The  ordinary  physical  difficulties  arismB  from  work  in  the  roughest  of  moun- 
tain country  with  poor  trails,  or  none,  through  mud,  water,  and  the  dense  jungle,  and 
in  the  midst  of  the  hot  season,  have  been  overcome  by  thousands  of  our  gallant  sol- 
diers and  equally  hardy  prospectors  and  other  pioneers  in  the  Philippines;  and, 
although  they  have  been  commented  upon  by  every  geologist  who  has  attempted  work 
in  these  islands,  theyareto  be  taken  for  granted,  and  the  only  excuse  for  their  mention 
is  that  to  a  greater  or  less  degree  they  unquestionably  retard  the  progress  of  the  work. 

Immediately  upon  establishing  Cwnp  Burritt  (so  named  in  honor  of  the  chief  of  the 
bureau),  a  series  of  ascents  was  begun  to  the  tops  of  the  hills  and  mountains  for  the 
purpose  of  observii^  and  sketchii^  the  country,  studying  the  rock  formations  in  the 
mass  as  well  as  the  vegetation  and  forest  growth  would  permit,  and  selecting  stations 
for  the  triangulation  work  of  a  survey  of  the  Bayabas  Kiver,  from  the  iron  region  to 
the  confluence  with  the  Angat.  Familiarity  was  thus  obtained  with  the  general 
topography  of  the  country,  with  the  water  courses,  and  with  such  mountain  trails  as 
might  be  used. 

The  best  map  available  of  this  part  of  Bulacan  was  found  to  be  one  kindly  furnished 
me  by  Capt.  lUlph  Van  Deman,  Twenty-first  Infantry,  U.  8.  Army,  in  chai^  of  the 
bureau  of  military  information,  made  from  compass  surveys,  I  believe,  and  to  a  scale 
of  1:53,360,  or  1  inch  equ^  to  1  mile.  This  map  was  found  to  be  good  as  far  as  the 
Angat  River,  but  incomplete  in  the  hill  country  containing  the  limestone  formations 
and  the  ore  beds.  With  this  as  a  basis  and  with  data  from  the  minii^  bureau  and  my 
surveys  I  have  been  able  to  produce  a  map  which,  while  not  itself  complete,  may  be 
found  more  satisfactory,  I  trust,  for  this  interesting  eastern  portion  of  Bulacan  than 
what  existed  before. 

The  survey  work  executed  was  chiefly  for  the  purpose  of  mapping  that  part  of 
Bulacan  between  the  Angat  River  and  the  iron  deposits.  For  this  area  I  could  find 
nothing  of  value  to  suitable  scale,  and  I  concluded  that  time  would  be  well  spent  in 
thus  covering  the  mound.  The  method  used  was  a  small  tertian'  triangulation  from 
peak  to  peak  from  uie  stations  of  which  system  points  were  located  for  a  stadia  traverse 
survey  of  the  Bayabas  Valley. 

The  field  notes  reduced  and  plotted  enabled  me  to  map  the  area  mentioned.  A  base 
line  as  long  as  could  be  measured  without  the  consumption  of  much  time  and  expense 
was  laid  out  in  the  La  Mesa  Basin,  stakes  were  carefully  lined  with  the  transit  at  dis- 
tances apart  less  than  50  feet,  and  measurements  were  made  with  a  steel  tape  frran 
centered  tacks  driven  in  the  stakes.  Levels  were  then  riin  on  the  stakes,  and  the 
distances,  and  finaUy  the  entire  base  line,  was  reduced  by  computation  to  the  true 
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horizontal.  The  meaBurementa  and  levels  were  ail  repeated  before  reduction,  and  the 
means  were  taken  for  that  purpose.  The  differences  were  extremely  small.  Eveiy 
effort  was  made  to  approximate  accuracy,  becauae  the  extremely  hilly  and  difficult 
nattire  of  the  country  necessitated  eo  short  a  line  that  the  greatest  possible  nicety  was 
required.  The  device  of  repeating  all  anglea  of  the  Bystem  was  also  used  for  the  same 
purpose.  Some  unavoidable  delay  and  annoyance  were  caused  by  the  use  of  native 
fl^nen,  particularly  when  they  were  at  distant  stations  and  could  not  be  intelli- 
gently commnnicated  with;  but  they  were  ever  willing,  and  iJiey  carried  out  as  well 
as  they  could  what  they  understood  to  be  their  instructions.  Their  mistakes  were 
natural,  aft«r  all.  Af  terhaving  left  their  stations  once  or  twice  before  all  of  Uie  required 
angles  had  been  read  they  showed  their  good  spirit,  if  not  their  good  Judgment,  by 
afterwards  remaining  standing  rigid  in  the  hot  sun  for  an  hour  or  more  rather  than 
make  the  mistake  again.  Several  methods  of  signaling  were  devised  for  communicat- 
ingwith  them,  but  these  were  only  partially  successful. 

The  stadia  traverse  surveys  were  as  carefully  executed,  all  ordinary  precautions  for 
accuracy  being  taken  at  all  times. 

It  would  be  a  matter  of  greatest  satisfaction  to  me  to  be  able  to  present  with  this 
brief  report  a  complete  map  with  contour  topozraphy  on  a  scale  of  4CK)  feet  equal  to 
1  inch;  but  with  the  time  and  assistance  at  my  disposal  and  with  the  pressure  or  other 
duties  in  the  field  such  an  undertaking  was  clearly  impossible.  Tne  general  plan 
followed  throughout  the  expedition  was  to  accomplisn  as  much  as  could  be  done  along 
the  various  lines  decided  upon  and  within  the  given  time  and  scope.  A  more  detailed 
topographic  survey  at  this  time  would  have  consumed  much  time,  and  therefore 
expense,  as  the  narrow  valleys  and  steep  hills  were  in  almost  the  entire  area  thickly 
covered  with  dense  tropic  undergrowth  or  heavily  wooded.  Lines  of  sight  would 
have  necessitated  continued  cutting,  and  every  foot  of  prc^ess  would  have  been  slow 
and  laborious.  But  little  land  has  been  cleared,  and  the  forest  is  for  the  most  part 
vi^in.  It  would  seem  judicious  therefore  to  anticipate  detailed  work  of  the  highest 
accuracy  by  exploratory  surveys  until  better  maps  are  had  upon  which  to  outline 
jnore  expensive  work. 

Unless  the  field  geologist  be  supplied  with  abundant  time  and  facilities  for  first 
makine  a  topographic  map  wid  from  that  a  geolc^ical  map,  he  should  go  to  his  labors 
with  the  results  of  topographic  work  in  his  hands.  It  did  not  seem  possible  or  wise  to 
me  tor  the  reasons  given  in  the  preceding  paragraph  to  attempt  the  location  of  all 
geological  horizons  and  the  plotting  of  the  various  geological  areas.  This  work  will 
follow,  I  trust,  in  due  course  of  time  when  sufficient  trustworthy  data,  will  have  been 
gathered  to  make  such  a  map  reliable.  The  materials  are  not  yet  at  hand  for  this 
culminating  stage  of  field  geology,  and  an  attempt  to  attain  at  this  time  the  object 
desired  would  result  in  an  imperfect  map,'  which  might  be  suggestive,  but  which  would 
probably  be  misleading  at  best.  Mr.  Richard  von  Drasche  has  with  commendable 
enet^j' and  purpose  begun  such  a  map  of  a  portion  of  Luzon;  but  that  his  datawasaot 
sufficiently  complete  to  warrant  the  plotting  of  such  extensive  areas  as  he  attempted 
has  been  shown  by  the  later  work  of  Seflor  Abella,  possibly  the  most  distinguished 
geologist  of  all  the  former  inspectors  of  mines.  That  one,  at  least,  of  Mr,  von  Diasche's 
conclusions  upon  incomplete  data  was  correct,  however,  I  shall  attempt  to  show  in  a 
later  portion  of  this  report. 

My  geolorical  tours  were  along  the  ravines  and  water  courses,  across  the  ridges  and 
hUltops,  and  over  part  of  the  rolling  country  between  the  hills  and  the  Angat  River. 
I  visited  springs  and  caves  and  brought  back  to  the  office  a  suite  of  about  a  himdred  and 
fifty  specimens,  some  of  which  have  oeen  analyzed  and  not  all  of  which  have  I  had  time 
as  yet  to  thoroughly  work  over.  For  lack  of  time  and  of  complete  facilities  for  this  class 
of  work,  the  rocks  to  be  analyzed,  ae  of  more  immediate  economic  importance  than  the 
others,  were  referred  to  the  bureau  of  government  laboratories,  and  to  the  chemists  of 
that  branch  of  the  service  I  am  indebted  for  the  analyses  herein  given. 

A  diligent  search  was  made  for  fossils  durii^  the  progress  of  the  field  work,  but  with 
the  exception  of  tiree  or  four  very  imperfect  ones  from  the  Baras-bacal  limestones  none 

The  economic  investigations  were  confined  to  a  careful  study  of  the  native  method 
of  iron  smelting  and  of  lime  burning  in  addition  to  the  securing  of  such  information 
aa  1  could  obtain  concerning  the  mineral  resources  of  this  part  of  Bulacan.  I  must 
express  my  indebtedness  to  Sefior  Mariano  Suarez,  treasurer  of  the  town  of  Angat, 
who  operated  the  only  furnace  in  blast  in  this  region  during  the  time  of  my  visit, 
whose  plant  I  inspected  several  times,  and  to  whom  I  owe  acknowledgment  for  many 
details  always  courteously  given.  Further  interesting  information  was  obtained  from 
Dofla  Maria  Alteza  Pemando,  whose  new  camarin  was  being  built  during  the  time  of 
my  visit  and  whose  maestro,  or  smelter  boss,  told  me  much  from  his  long  experience 
in  hia  special  work.  I  gladly  acknowledge  the  uniform  courtesy  and  attention  shown 
by  tjl  tiieee  emelter  people  engaged  in  this  most  int«reflting  and  ua^ul  industry. 


,  Google 


THE   IRON   REGION   OF   AHGAT. 


}   QBOQHAPHICAL. 


The  province  of  Bulacan  lies  within  the  central  part  of  Luzon,  its  boundaries  touch- 
ing those  of  Nueva  Ecija  on  the  north  and  northeast,  Infanta  on  the  east,  Rizal  on  the 
south,  Manila  Bay  ou  the  south  and  eouthwest,  and  Pampanga  on  the  west.  The 
eaatera  boundary  is  part  of  the  crest  of  the  great  cordillera  of  Luzon,  and  part  of  the 
weetem  bonndary  ia  me  eitenalve  Candaba  swamp,  which  marks  a  pronounced  depreB- 
Bion  in  the  low  plain  between  the  cordillera  and  the  Zambalea  range.  In  general, 
therefore,  this  province  lies  tilted  toward  the  east  and  the  rainfall  caught  in  the  moun- 
tains and  foothiUs  makes  its  way  west.  That  part  of  the  main  range  constitutii^  the 
extreme  eaatem  bonndary,  the  long  epur  runnii^  from  the  northesBtem  comer  of  the 
province  almost  to  San  Miguel  de  Mayumo,  and  the  series  of  hills  and  foothills  parallel 
to  the  range  and  extending  west  as  far  aa  Aiigat  and  San  Jos^  del  Monte,  constitute  the 
hilly  jxirtion  of  Bulacan,  and  this  in  area  ia  a  little  over  hd(  the  province.  This  is 
the  undeveloped  part,  and  it  contains  but  a  small  portion  of  the  population;  and  herein 
lie  the  mineral  depoaite  and  springs,  the  valuable  forests,  and  the  beautiful  little  moun- 
tain valleys  and  baeins  that  must  sooner  or  later  prove  very  attractive  to  American 
farmers  here. 

The  Eio  Grande  de  Pampai^a  flows  across  the  southwestern  corner  of  the  province, 
■  emptyii^  into  Manila  Bay  by  many  mouths.  The  Angat  is  the  most  important  river 
in  Bulacan,  and  with  its  many  tributaries  it  drains  the  greater  portion  of  tne  province. 
Rising  in  the  extreme  northeast  between  the  Fahalai^  Mountains  and  the  main  range 
it  flows  south,  receiving  the  waters  of  the  Malabid  and  the  Ipo  from  the  east,  then 
turns  west  flowii^  past  Norzagaiay  and  northwest  receiving  the  Bayabas  just  below 
Ai^t;  from  here  it  flows  west  past  Maronco  and  San  Eafael,  turns  south  between 
Buatos  and  Baliuag  to  Quii^,  from  which  place  it  flows  west,  emptying  into  the  Rio 
Grande  de  Pampanga  near  Calumpit. 

The  Meycauayan,  Marilao,  Ilag-puto,  Bocaue,  Guiquinto,  and  Diviaoria  are  short 
streams  flowing  aouth  and  Bouthwcat  and  emptying  info  the  bay  by  many  mouths 
south  of  the  Angat,  and  the  Maasin  (Upig),  Garlang,  Balaong,  San  Miguel,  and  Buto 
form  a  series  of  mountain  atreams  rising  in  the  foothills  north  of  the  Angat  and  flowing 
west  emptying  eventually  into  the  Rio  Grande  de  PampaMa. 

Almost  the  entire  area  between  the  roadway  of  the  Manila  and  Dagupan  Railroad 
and  the  bay  is  low,  swampy  land  intersected  by  the  numeroua  eateros  of  the  delta  of 
the  Rio  Grande.  These  form,  from  their  very  number,  the  most  convenient  means 
of  getting  from  place  to  place  in  this  part  of  the  province. 

There  are  many  mountain  limestone  sprii^  of  cool,  refreshii^  water,  such  aa  the 
Santa  Margarita  spring,  on  the  south  bank  of  the  Bayabas,  just  below  ha  Mesa,  where 
the  river  cuts  through  the  limestone  formation,  and  where  through  the  jointa  and 
fissures  the  waters  gush  out  from  the  rock  coot  and  sweet  and  clear.  In  addition  to 
these,  however,  there  are  two  well-known  groups  of  mineral  springs,  both  of  which 
are  called  Sibut,  which  is  the  Tagal(^  word  for  spring.  Notes  upon  tJie  history,  chem- 
ical and  medicinal  properties  of  these  sprii^is  are  given  here  without  apol<^y;  they 
are  abstracted  partly  from  records  in  the  mining  bureau,  partly  from  nij'  own  notes, 
and^venlargely  for  the  benefit  of  invalids  and  physicians  who  may  not  find  the  infor- 
mation otherwise  available;  and  in  a  later  part  of  this  report,  notice  will  be  taken  of 
such  geolc^cal  information  as  exists  upon  the  subject. 


In  the  early  part  of  1891  the  principales  of  San  Miguel  de  Mayumo  petitioned  the 
govemor^neral  to  allow  them  to  construct  a  reservoir  for  the  utilization  of  the  sur- 
plus waters  of  the  mineral  medicinal  springs  at  Sibul.  This  was  granted  May  13  of 
tliat  year,  upon  the  condition  that  the  peo^e  of  that  vicinity  should  be  given  gratu- 
itous use  of  the  waters  of  the  reservoir. 

The  inspector  of  mines  waa  instructed  on  June  16  to  locate  a  site  for  this  reservoir  so 
that  the  rights  of  the  government  in  all  springs  of  this  class  should  not  be  prejudiced. 

SefSor  Abella,  the  inspector  of  mines  at  that  time,  went  to  Sibul  and  found  that  the 
natives  had  anticipated  his  arrival  by  enlarging  the  openii^  of  two  adjoining  mineral 
springs  to  such  an  extent  that  they  would  have  received  very  much  more  than  the 
surplus  waters  for  the  reservoir.  Their  excavations  had  also  seriously  impaired  the 
respective  virtues  of  the  two  springs,  "San  JosS"  and  "San  Miguel,"  by  mixing  the 
waters;  and  all  this  in  dhect  violation  of  the  regulations  of  the  royal  decree  of  Febru- 
ary 27,  1890,  which  ^ulate  that  "the  establishments  of  mineral  waters  of  Cuba, 
Puerto  Rico,  and  the  Philippiaee,  designated  for  the  cure  of  whatever  infirmity,  shall 
be  under  Jhe  juriadiction  of  the  ultramarine  minister,  to  be  directed  in  conformity 
with  these  Kgulatioiis.'^    <Cbap.  I,  art.  l.)    Also  that  "no  new  establishments  of 
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medical  mmeral  waters  may  be  dedicated  to  the  public  eervice  for  therapeutical  pur- 
poses until  the  ullramarine  minister  has  first  declared  the  public  utility  of  the  waters 
and  conceded  the  corresponding  authorization  for  its  opening."  (Chap.  II,  art.  5), 
and  also  that  "  if  he  (the  governor)  should  decide  favorably  upon  the  construction  of 
the  establishment  he  shall  order  to  be  made  the  plan  prescribed  by  paragraph  2,  article 
Sand,  with  the  advice  of  theminingei^ineer,  and  a  medical  director  by  fixed  appoint- 
ment (if  there  be  such)  he  shall  indicate  the  perimeter  of  expropriation,  to  be  extended, 
of  the  territory  adjacent  to  the  spring,  for  the  erection  of  the  establishment  and  all  of 
its  dependencies.''    (Chap.  II,  art.  13,  Par.  I.) 

X'pon  noticing  these  inlractions  ot  the  law  and  the  endangering  of  the  ueeftilneeB 
of  the  spring,  Sefior  Abella  at  once  rexwrted  the  facts  to  the  governor  ot  Bulacan  and 
to  tiie  governor-general  of  the  islanda^ making  su^estions  to  the  latter  which  were 
approved  and  ordered  carried  out.  These  suggestions  embraced  the  establishment 
oftwo  circular  zones  with  thebathsasacenter,  within  the  first  of  which  no  excavation 
or  construction  of  any  kind  might  be  permitted,  and  within  the  second  of  which 
there  be  allowed  no  excavation  to  a  greater  depth  than  2  meters.  These  suggestions 
seem  worthy,  being  based  upon  a  geological  study  of  the  formations  there  found; 
and  they  were  intended  to  work  for  the  conservation  of  the  greater  public  benefit 
from  the  baths. 

Not  until  November  of  1891  could  the  inspector  proceed  with  the  demarcation  of 
the  zones,  owii^  to  the  heavy  rains.  He  then  performed  the  work  and  submitted  a 
report  with  plans,  copies  of  which  are  herewith  given,  showing  the  location  of  theso 
interesting  and  valuable  medicinal  springs, 

Abella,  in  his  report,  aaaumes  that  these  springs  are  caused  by  the  uplifting,  folding, 
and, breaking  of  the  strata  by  the  extrusion  from  below  of  modem  augite  andeaites. 
From  the  feet  that  the  overlying  strata  are  alternate  layers  of  sandstones  and  shales, 
more  or  less  porous,  based  upon  limestones,  because  of  the  low  thermality  of  the  waters, 
and  hecause  of  their  fluctuations  in  volume  according  to  the  season,  he  also  infers, 
and  probably  correctly,  that  waters  ot  infiltration  meet  the  Bubterranean  waters 
released  by  the  fractuni^  above  mentioned,  and  that  the  final  flow  from  the  mouths 
ot  the  springs  is  that  ot  mixed  subterranean  and  surface  water. 

The  second  visit  ot  the  inspector  to  these  springs,  which  led  to  a  more  detailed  study 
ot  them  and  to  a  chemical  analysis  and  lo  the  gathering  ot  physical  data,  was  brought 
about  in  rather  a  curious  way. 

In  1893  the  medical  director  at  the  baths  wrote  to  the  "department  of  beneficence 
and  sanity"  requesting  to  be  relieved  ot  his  responsibility  and  stated  the  following 
reasons:  "The  increasing  difficulties  he  aicounters  in  the  execution  ot  his  duties, 
not  only  because  ot  the  continuing  reasons  and  protests  of  the  public  who  resist  the 
payment  of  dues,  but  more  especially  for  the  nonexistence  ot  an  establishment,  and 
lack  of  installation  of  apparatus  for  the  technical  employment  ot  the  waters;  neither 
is  there  an  office  for  the  medical  director  nor  anything  else  to  harmonize  with  the 
official  decorum  and  the  delicate  mission,"  etc.  He  further  states  "that  as  an  extra- 
ordinary credit  has  been  conceded  tor  the  purpose  ot  commencing  the  work  on  such 
an  eatahlieivment"  he  would  be  glad  to  give  his  services,  upon  the  same  salary  as  he 
then  drew,  to  the  commission  then  at  work  upon  the  mineral  springs  ot  the  archipelago. 

The  indorsement  upon  this  petition,  written  by  the  chief  of  "beneficence  and 
sanity,"  probably  gave  the  medical  director  food  for  thought  and  reminded  him  that 
even  admitting  that  the  bathing  establishment  was  not  then  in  the  condition  in  which 
it  should  be  by  law  for  the  use  of  the  public,  notwithstanding  the  explicit  instruction 
ot  the  royal  decree  above  (quoted,  and  admitting  that  the  director  was  not  provided 
with  a  suitable  office  and  might  tiiereby  have  been  subjected  to  more  or  less  official 
indignity,  still  there  was  work  to  do. 

He  was  informed  that  the  ground  eihould  be  cleared  and  prepared  for  the  new 
buildings  projected,  and  that  particularly  all  vegetable  decayii^  matter  and  other 
matter  subject  to  putrefaction  sliould  be  removed  as  it  had  been  repeatedly  reported 
in  Manila  that  invalids  at  the  springs  had  frequently  contracted  fever  during  their 
stay  at  Sibul;  he  was  also  informed  that,  as  a  number  of  physicians  had  complained 
that  the  waters  of  the  baths  no  longer  gave  the  marvelous  curative  results  for  which 
they  had  become  famous,  a  minute  physico-chemical  study  should  be  prosecuted  to 
determine  the  causes  of  such  dianges,  u  any,  and  he  was  further  advised  "to  collect 
topographical,  medic^,  geological,  and  meteorolc^ical  data  and  notes  respecting  the 
flora  and  fauna  of  the  locality,"  all  ot  which  were  to  be  embodied  in  a  report  ymich 
should  be  the  basis  tor  further  proceedings. 

The  recommendations  sent  with  this  indorsement  were  two,  and  the  second  is  of 
interest  because  it  brought  about  two  more  very  careful  studies  ot  the  waters,  the 
results  ot  which  are  here  included.  These  recommendations  ea  confirmed  by  the 
director-general  of  civil  administration,  and  aa  carried  out,  were:  "Firet,  that  the 
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reeolutions  relative  to  the  medical  director  of  the  Sibul  baths  be  suspended  until  it 
can  be  detennined  to  a  certainty  i£  thcHe  springs  have  suffered  a  qualitative  alteration 
tliat  may  have  modified  their  therapeutical  action;  in  which  case,  it  would  be  neces- 
sary to  suspend  the  execution  of  the  works.  Second,  to  send  this  expediente  to  the 
general  inspector  of  mines  in  order  that  aa  quickly  as  possible  the  waters  may  again  be 
analyzed.     *    *     *" 

In  November  of  1893  the  inspector  of  mines,  Seiior  Enrique  Abella,  went  to  Sibul, 
with  apparatus  and  assistants,  and  he  verified  his  former  geoli^cal  reconnoissance 
and  obtained  data  for  a  complete  report  upon  the  waters  of  the  springs.  He  found 
few  and  slight  changes  in  the  waters  mdicated  by  the  differences  between  his  results 
and  those  of  the  Centeno  commission  of  1885;  and  these  variations  he  ascribed,  not 
to  the  springs  themselves,  but  partly  to  the  different  details  of  methods  used  in  the 
analyses  and  partly  to  the  varying  apportions  of  surface  to  subterranean  waters, 
according  to  the  seasons  of  the  year.    The  waters  had  not  deteriorated. 

The  results  obtained  by  the  second  commission  were  published  in  the  Official 
Gazette  of  January  28,  1894,  but,  as  Abella  says,  "They  were  mistakenly  interpreted 
by  the  inspection  of  beneficence  and  sanity  *  *  *  and  therefore  has  made  it 
necessary,  as  the  governor^ neral  considered,  to  make  a  new  study  of  the  spring." 

So  all  of  this  expensive  and  laborious  work  was  repeated  in  February,  1896,  and  as 
Abella  and  his  colleague  had  executed  the  analyses  before,  and  each  had  checked  the 
work  of  the  other,  Abella,  who  was  still  president  of  the  commission,  detailed  the  new 
member,  Don  Antonio  Luna  y  Noveccio,  professor  of  the  municipal  laboratory,  to 
take  exclusive  chaise  of  the  chemical  analyses  of  the  waters.  The  results  thus 
obtained  agree  almost  exactly  with  those  of  Abella  in  1893,  and  very  closely  with 
those  of  Rosario  in  1885.  The  mean  of  the  three  analyses  is  here  given  as  representing 
the  average  conditions  of  flow  and  of  mineral  constituents. 

These  analyses  were  all  performed  upon  the  waters  of  the  San  Rafael  eprii^  of  Sibul. 
The  San  Matilde  waters  snow  similar  results,  and  from  the  position  of  this  spring  with 
relation  to  the  folding  and  fracturing  of  the  strata,  it  is  considered  merely  another 
outlet  of  the  same  body  of  undei^round  waters  as  furnishes  the  watera  of  the  San 
Rafael.  The  San  Jose  spring,  which  is  ferruginous,  and  which  flows  only  in  the  wet 
season,  is  not  considered  with  the  two  springs  above  mentioned,  because  it  is  undoubt- 
edly merely  supplied  by  surface  waters  ffltered  through  the  stiata  and  taking  up 
minute  quantities  of  iron  in  their  descent. 

The  final  report  upon  the  San  Rafael  spring  shows: 

First,  that  tlie  temperature  of  the  waters  (28°  C,=82.4°  P.J  has  remained  constant 
throughout  the  twenty-four  hours  of  the  day  and  diu^ng  all  tke  seasons  of  the  eleven 
years  up  to  1896. 

Second,  that  althoi^h  the  spring  is  of  subterranean  origin,  its  flow  is  augmented  by 
quantities  of  surface  waters  varying  according  to  the  season.  Thus,  in  April,  when 
the  season  is  dry  and  the  conditions  normal,  the  flow  is  57  liters  per  second;  in  Feb- 
ruary, when  the  effect  of  the  rains  is  still  felt  in  the  mountains,  the  flow  is  77  liters 
per  second;  and  in  November,  when  the  storms  prevail,  the  flow  increases  to  85  liters 
per  second. 

Third,  that  the  quantity  of  sulphureted  hydrogen  varies  from  year  to  year, 
apparently  in  cycles,  as  is  common  in  other  springs  where  the  sulphydric  acid  is  a 
notable  constituent,  but  that  this  variation  does  not  affect  the  value  of  the  spring. 


There  were  three  springs  in  1885  at  the  barrio  of  Tartaro,  or  Sibul,  about  10  kilo- 
meters from  San  Miguel  de  Mayumo,  of  which  one,  the  San  Jose,  was  ferruginous, 
was  supplied  by  surface  waters,  and  therefore  inconstant  in  flow,  and  has  since  lost 
its  identity  by  having  been  merged  with  the  waters  of  the  San  Rafael,  The  second 
spring,  the  San  Matilde,  is  but  another  outlet  of  the  waters  which  furnish  the  flow 
from  the  San  Rafael. 

Connected  with  this  latter  valuable  and  well-known  spring,  the  Spanish  Govern- 
ment had  established  baths  and  placed  them  in  charge  of  a  medical  director.  Patients 
were  sent  to  the  San  Rafael  batns  from  Manila,  and  the  waters  were  famous  for  their 
curative  properties. 

In  a  small  ravine,  to  the  northeast  of  the  church  of  Sibul,  is  found  the  San  Rafael 

a  ring,  the  waters  of  which  collect  in  a  small  pool  about  5§  meters  in  diameter.  In 
e  bottom  of  the  pool  there  is  a  deposit  of  calcareous  tufa  as  a  product  of  sedimentation. 
The  water  gushes  out  profusely  from  a  small  crevice  in  the  rock  upon  which  this 
deposit  occurs.     There  is  an  orifice  in  the  east  wall  of  the  pool,  a  few  ceutimeters 
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above  the  surface  of  the  San  Rafael  waterB,  whicli  fumisheB  an  outlet  for  the  San  Jose 
spring,  and  the  waters  of  the  two  aprings  are  thus  mixed  and  flow  from  the  San  Rafael 

The  temperature  has  always  shown  the  same  reading  and  io  28°  C.=82.4''  F,  The 
water  is  clear  and  transparent- in  small  quantities,  and  is  o£  a  light  bluish  tint  when 
observed  in  large  volumes.  The  odor  is  strongly  that  of  sulphureted  hydrogen,  and 
the  t«ate  is  that  characteristic  of  the  same  gas.  Litmus  paper  is  unacted  upon  by  the 
water,  but  paper  soaked  in  freahly  prepared  lead  acetate  is  blackened  both  by  immer- 
sion and  by  suspension. 

The  water  is  spontSneously  gaseous  and  bubbles  of  liberated  gas  rise  to  the  surface 
both  when  the  water  issues  from  the  spring  and  when  it  is  contained  in  a  bottle  or  in  a 
glass. 

The  averse  flow  is  73  liters  per  second,  the  constant  temperature  28°  C,  and  the 
mean  density  0.9S8443. 

The  therapeutic  uses  of  the  San  Rafael  waters  ate  recommended  for  dermatosis 
humedas,  ulcers,  herpies,  chronic  gastro-intostinal  catarrhs,  ds^pepsia,  chronic  dysen- 
tery, hepatic  tumors,  and  menstrual  disorders.  The  waters  should  not  be  used  by 
those  havii^  affections  of  the  heart  or  the  gout. 

The  waters  should  he  used  in  the  bath,  and  doses  of  from  two  to  tour  glasses  daily 
ms^  be  taken  internally. 

The  San  Kaefal  season  is  from  November  to  May,  when  lie  watera  are  normal 
and  when  the  climatic  conditions  are  most  salubrious  and  conducive  to  the  rapid 
convalescence  of  the  invalids. 


About  a  kilometer  to  the  north  of  the  preceding,  and  Sowing  into  a  pool  excavated 
in  the  plain,  the  San  Matilde  spring  is  found.  Upon  leaving  their  baains  the  waters 
of  both  the  San  Rafael  and  the  San  Matilde  springs  flow  into  the  Rio  Chico.  There 
is  an  abundant,  escape  of  gases,  as  shown  by  the  bubbles  rising  to  the  surface. 

The  water  is  clear  and  transparent  in  small  (quantities  and  is  slightly  opaline  and 
of  a  bluish  tint  when  viewed  in  the  mass.  It  is  aulphydric  in  odor  and  taste,  ot  an 
acid  reaction  so  slight  as  to  be  almost  imperceptible,  and  is  of  minute  variation  in 
temperature. 

when  used  in  the  bath  it  produces  a  general  excitation  more  or  less  intense  and 
increases  the  activity  of  the  reflex  power  of  the  nervous  system.  Taken  internally 
it  occasions  a  stimulation  in  the  gastro-intestinal  apparatus,  related  in  intensity  with 
the  state  of  irritability  of  the  organs.  In  small  doses  it  augments  the  contractive 
force  of  the  muscular  tunic  of  the  stomach,  stimulating  the  circulation  and  materially 
modifying  the  digestive  functions,  facilitating  the  complete  absorption  of  substances 
that  can  be  asiimilated. 

The  oxidation  and  temperature  are  therefore  augmented,  the  circulation  is  more 
active,  and  the  breathing  more  ample. 

In  doses  of  200  grams,  repeated  several  times  during  the  day,  the  excitation 
of  the  stomach  is  more  intense,  and  a  great  part  of  the  water  passes  to  the  intestines, 
where  it  produces  an  exosmotic  current,  awakens  the  contraction  ot  the  muscular 


tunic,  and  originates  evacuations  of  a  dark  color  in  which  dominate  the  coloring 
elements  of  the  bile,  the  mucus  and  the  cellular  detritus. 

If  the  doses  exceed  500  grams,  as  they  do  in  the  case  of  almost  every  invalid  at 
Sibul  to  whom  they  are  administered,  the  dialy tic  action  is  mechanical,  and  the  evacu- 
ations are  preceded  by  a  seneation  of  very  oppressive  burden  and  great  pain. 

These  waters  of  the  San  Matilde  spring  are  recommended  for  cases  of  dermatosis 
humedoi,  chronic  catarrh  of  the  digestive  tube,  dyspepsia  not  related  with  alterations 
of  the  texture  of  the  organ  nor  with  a  general  morbid  state,  tumors  of  the  liver  and  ot 
the  spleen,  neuralgia  provoked  by  hysteria,  leucorrhisa.  menstrual  hemorrhage,  and 
chronic  parenchymous  inflations  of  the  matrix  sustained  by  the  herpetic  constitution, 
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Thia  spring,  as  before  stated,  ia  of  small  volume  and  its  waters  flow  into  those  of  the 
San  Rafael.    Theeupply  being  from  the  surface,  the  flow  is  more  or  lees  uncertain. 

The  water  is  colorless,  with  a  slkht  sediment,  without  odor,  and  of  slight  preceptible 
taste  of  ink.     It  is  without  the  evolution  of  spontaneoua  gases  and  is  of  neutral  reaction. 

The  use  of  these  waters  is  recommended  for  chlorosis  anaemia,  dyspepsia,  gastralgia, 
and  for  other  disorders  of  the  digestive  tube,  for  leucorrhcea,  and  for  all  states  of  con- 
valescence characterized  by  general  debility. 

The  waters  are  not  advised  for  gastro-intestinal  disorders  with  organic  lesion. 

The  dose  recommended  isfromone  to  three  small  cups  a  day,  and  the  season  is  from 
November  to  May. 


Upon  crossing  the  Angat  or  Quingua  River  at  Norzagaray,  passing  through  the 
barrio  of  Matictic  and  traversing  a  fairly  good  road,  over  foothills  and  valleys  for  about 
2i  miles  to  the  northeast,  one  arrives  at  the  banks  of  the  Mabato  Arroyo.  Here  the' 
road  ends  abruptly,  and  its  continuation  is  a  narrow  footpath,  that  follows  up  the 
stream  bed  for  a  short  distance  and  then  makes  northeast  over  the  hills  to  the  little 
mountain  village  of  Balite.  The  Mabato  rises  to  the  southeast  of  the  Bocol  limestone 
hills,  flows  past  the  southern  hiU  of  this  range,  and  turning  southwest  empties  mto  the 
Angat  Eiver  at  Norzawiray. 

On  the  south  side  (S  the  creek  about  300  feet  below  the  road  there  is  a  little  cup- 
ahaped  baain  3  feet  in  diameter  and  3  feet  deep,  at  the  base  of  the  hill,  in  which  I  found 
in  April  some  mineral  water  almost  stagnant  from  the  amall  volume  of  supply,  bluish 
in  color  when  clear,  with  a  heavy  black  muddy  sediment,  and  with  strong  odor  of  sul- 
phureted  hydrogen.  This  was  called  by  the  Spanish  the  Dilain  spring.  About  350 
feet  above  this  spring,  just  beyond  the  terminus  of  the  road  and  on  the  north  side  of  the 
Mabato,  a  small  stream  of  clear  water  comes  through  a  fissure  in  the  limestone  of  which 
the  Bocol  hills  are  constituted,  dischMwa  into  a  basin  cut  in  the  rock,  the  outlet  of 
which  is  a  channel  a  few  feet  long.  Through  this  channel  the  waters  dischaige  into 
the  Mabatfl  onl^  a  foot  or  two  below  the  level  of  the  spring.  This  is  the  spring  called 
by  the  commission  on  mineral  springs,  of  1885,  the  San  Mariano  spring,  in  an  attempt 
to  avoid  the  confusion  from  the  use  ofthe  Tagalog  word ' '  Sibul, "  which  means ' '  spring '' 
and  which  the  natives  use  for  both  these  waters,  near  Norzagaray,  and  for  those  near 
San  Miguel  de  Mayurao. 

When  I  visited  this  place  in  April,  1902, 1  found  no  buildings  of  any  kind,  although 
I  was  (old  that  an  American  prospector  had  located  and  staked  out  this  spring,  con- 
structed a  small  nipa  house  in  the  vicinity  and  was  living  there.  I  found  the  rem- 
nants of  a  bathing;  tank  of  rough  masonry  at  the  Dilain  spring  and  parts  of  a  tile  pipe 
line,  and  some  slight  masonry  arching  to  strengthen  the  opening,  at  the  San  Mariano. 
The  natives  said  diat  ten  years  before  ray  visit,  or  in  1892,  the  sitio  of  Sibul  consisted 
of  18  or  20  houses.  The  people  of  Angat,  who  sent  to  these  springs  for  the  waters,  wens 
willing  to  pay  a  medio  peso  for  a  quart  bottle,  as  great  faith  has  been  entertained  tor 
years  m  the  curative  jwwers  of  the  waters.  I  was  also  informed  that  the  Spanish  Gov- 
ernment some  years  ago  had  planned  rather  an  extensive  sanitarium  here,  t>ut  that  for 
some  reason  or  another  it  had  not  been  constructed. 

My  brief  observations  would  suggest  that  this  or  any  other  available  part  of  the  hill 
country  of  Bulacan  would  be  suitable  for  more  rapid  convalescence  than  might  be 
possible  in  Manila  or  in  the  lowlying  plains  and  fields  adjacent  I»  the  bay. 

During  the  midst  of  the  hot  season  I  found  the  air  refreshing  and  comparatively  cool 
in  the  shade,  the  water  of  the  mountain  atreams  clear  and  sweet  and  un  con  laminated, 
apparently  salubrious  and  healthful.  At  night  we  were  quite  comfortable  under 
blankels;  every  morning  cool,  bracing  mountain  breezes  blew,  and  out  of  the  direct 
rays  of  the  sun  the  air  was  refreshing  even  through  the  middle  of  the  day.  We  were  not 
annoyed  atanytimeduringoursix  weeks  in  the  hill  country  by  mosquitoes.  It  would 
seem  that  should  the  waters  of  either  the  Sibul  of  Norzagaray  or  those  of  San  Miguel  be 
considered  as  valuable  by  the  American  physicians  and  government  aa  they  were  held 
by  our  Spanish  predecessors,  sanitariums  might  be  established  at  or  near  uiese  places 
with  great  profit  to  the  convalescents.  The  ^ths  of  Bulacan  are  quite  readily  accessi- 
ble, theonenear  Norzf^ray  beine  particularly  so.  A  fair  carriage  road  exists  between 
the  railroad  station  of  Bocaue  and  the  town  of  Norzagaray,  and  the  remains  of  a  road 
that  should  be  readily  repaired  lead  to  the  Sib'ul.  The  river  can  be  forded  during  the 
dry  season,  and  the  entire  distance  from  Manila  to  the  Sibul  can  be  made  in  from  five 
to  six  hours. 

During  my  visit  in  April,  the  hottestpart  of  the  year,  the  Mabato  Creek  was  running 
and  the  San  Mariano  spring  flowing.  Tiie  Dilain  spring,  on  the  other  hand,  was  almoBt 
without  flow,  the  outlet  from  the  basin  just  trickling  over  the  sands  to  the  creek. 
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The  wateta  of  the  Dilain  spring  are  clear,  tranepatent,  and  colorieea  in  small  quan- 
tities and  bluish  when  viewed  in  the  mass.  There  is  a  heavy,  black  sediment,  partly 
in  suspension,  which,  with  the  strong  odor  of  sulphureted  hydrogen,  and  the  hitter, 
salty,  Bulphydric  taste,  render  the  spring  most  unattractive. 

The  water  is  slightly  acid  and  effervescent.  It  is  useful,  both  in  the  bath  and 
internally,  for  herpetic  affections,  scrofula  in  all  its  manifestations,  infirmities  of  the 
urinary  passages,  articular  tumors,  and  catarrhal  affections  of  the  matris. 

This  spring  flows  through  a  crevice  in  the  semi  crystalline  limestone  rock  on  the  north 
side  of  tne  Mabato,  within  S  feet  of  the  edge  of  the  water  in  the  dry  season,  and  the 
waters  collect  in  a  small  basin  in  the  rock  not  more  than  a  foot  above  the  level  of  the 
creek.  It  will  readily  be  seen,  therefore,  that  when  the  annual  rains  begin,  and  the 
waters  of  the  mountain  stream  rise,  the  spring  will  flow  into  the  creek  below  surface 
level,  and  its  identity  will  be  lost.  Through  two  other  small  Assures  of  the  limestone 
strata,  at  the  contact  with  the  water,  very  small  streams  flow  into  the  Mabato.  In  each 
of  the  caaea  the  water  coming  through  the  rock,  upon  mixing  with  the  waters  of  the 
creek,  leaves  a  fine  white  precipitate.  This  calcareous  precipitate  is  also  found  in  less 
degree  in  the  small  basin  from  which  the  waters  of  San  Mariano  find  their  outlet, 

A  careful  test  with  a  standard  thermometer  of  the  temperature  of  the  San  Mariano 
sprii^gavemejOnAprill,  1902,  a  reading  of  77°  F.,  which  corresponds  to  25°  C,  The 
Spanish  commission  m  February  of  1885  found  a  temperature  of  26,5°  C,  with  the  at- 
mosphere at  26°  0. 

The  San  Mariano  waters  are  clear,  transparent,  and  colorless  in  small  quantities,  and 
bluish  in  the  mass.  The  odor  and  taste  are  those  of  sulphureted  hydrogen,  the  reac- 
tion is  neutral,  and  the  water  is  non effervescent. 

The  waters  are  recommended  in  the  bath  and  to  be  taken  internally  for  cases  of 
chronic  gastro-intestinal  catarrh,  dyspepsia,  tumors  of  the  liver,  in  menstrual  dieorders, 
in  herpetic  manifestations,  and  m  dermatosis. 

The  season  for  the  use  of  the  San  Mariano  and  the  Dilain  springs  is  from  November 
to  May. 

A  careful  study  of  the  flora  and  fauna  of  these  islands  is  of  great  importance  in  the 
solution  of  our  geological  problems  here;  and  it  is  hoped  that  eventually  there  will  be 
some  department  of  the  insular  government  corresponding  to  the  Smithsonian  Institu- 
tion at  Washington.  No  exhaustive  research  has  as  yet  been  made  by  me  to  ascertain 
to  what  extent  work  has  been  done  in  these  fields  in  Bulacan.  During  our  short  tour, 
however,  I  Interested  William  A.  Miller  in  getting  what  information  he  could  concern- 
ing the  most  important  forest  trees  found  in  the  hills  in  the  neighborhood  of  the  iron 
deposits.  We  found  the  natives  rather  intelligent  upon  these  subjects  and  surprisingly 
interested  in  our  many  questions  about  them.  These  wild  people  are  nature's  chil- 
dren and  many  of  them  know  their  woods  and  streams  fairly  well. 

Much  credit  is  due  Mr.  Miller.  It  is  my  opinion  that  if  he  were. to  dedicate  himself 
to  the  work  of  a  collector  he  would  find  employment  for  which  he  is  particularly  fitted. 
We  could  give  but  odd  moments  during  our  tramps  to  the  gathering  of  information  of 
this  kind,  and  we  did  nothing  in  botany  proper 

The  hills  of  Bulacan  are  rich  in  varieties  and  numbers  of  birds,  some  of  which  are 
songsters.  We  reci^riized  the  Calao  bird  of  the  Tagalogs  {Buceroa  hydrocorax),  a  lai^e 
hombUl  with  bright  plumage  and  a  remarkably  red  bill  and  head  several  inches  long, 
a  fruit  eater  and  highly  prized  by  the  natives  for  its  flesh;  the  jungle  bird  (Gallus 
gidlus),  and  the  Poloma  de  pufialada  of  the  Spaniards  (Columba  (Tuentata),  a  beautiful 
dove  with  a  white  breast,  in  the  midst  of  which  is  a  blood-red  spot  as  if  from  a  dagger 
thrust.  There  are  many  birds  that  fill  the  air  with  their  songs  and  cries,  and  among 
them  kingfishers  of  gorgeous  colors,  some  birds  that  1  thought  to  be  orioles,  and  along 
the  water  courses  herons,  snipe,  and  plover. 

Among  the  animals  was  the  Philippine  monkey  (Macacoi  pkilippirtenMs)  called 
"maching"  by  the  natives;  wild  boar  and  deer,  and  wildcats;  and  there  is  a  very 
interesting  fruit  bat  of  great  size,  one  that  1  killed  measuring  49  inches  between  tips 
of  extended  wings.  A  larce  colony  of  these  fruit  bats  lived  in  the  trees  on  the  west 
side  of  the  Baras-bacal  Hills,  hanging  in  such  numbers  that  the  trees  seemed  com- 
pletely draped  in  mourning.  These  bats  mounted  in  the  air  at  sunset  and  flew  over 
our  camp  to  their  feeding  grounds.  They  seemed  arranged  in  one  long  column  to  the 
number  of  6,000  to  JOjOOO  by  our  estimates.  The  natives  frequently  asked  us  to  kill 
them,  as  the  flesh  is  highly  prized.  These  bats  have  the  head  of  a  fox  and  are  of  great 
size,  even  the  young  ones  just  able  to  fly  being  larger  than  our  house  bats. 
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An  interesting  group  of  insects  is  found  in  tiie  woods  and  iieids  among  which  are  the 
larce  red  ants  whose  Bite  is  very  painful,  and  who  make  themselves  nests  of  the  size 
and  shape  of  a  football  by  bendii^  together  the  living  leaves  of  the  tree  and  cementing 
them  at  the  edges;  and  a  spider  that  I  found  in  the  inner  recesses  of  the  Punii^  Cave, 
whose  legs  numbered  seven;  those  nearest  the  head  measuriM  SJ  inches. 

Among  the  trees  observed  by  Mr.  Miller  ia  the  fields  and  hills  of  eastern  Bulacan, 
of  which  brief  notes  were  made,  with  sketches  of  the  leaf  and  flower,  are  the  following: 


Tagalognama 

ScientiBoaame. 

Group. 

Wtere  observed. 

AClB 

1 

Near  Bayabaa  barrio. 

t 

sra^st. 

3 
2 
3 

SampalQC  bardo. 

ssr^f 

SSS'c'u'ilf. 

SIKm.m 

Lujong 

™""i 

PttdgiBiJBH  Creek. 

Our  notebook  containing  sketches  and  field  notes  concemii^  the  above  trees  was 
referred  to  the  forestry  bureau  for  such  use  as  might  be  made  of  it.  I  am  indebted  to 
that  bureau  for  supplying  th"  scientific  names  given  above. 

In  general  the  hills  and  mountains  of  eaetemBnlacan  are  hea'vily  wooded.  Clearings 
have  been  made  in  the  immediate  vicinity  of  the  little  barrios  and  in  the  foothills, 
but  the  higher  mountains  are  rich  with  closely  crowded  standing  timber,  as  may  be 
observed  in  photc^raphs  accompanying  this  report. 


Bulacan  is  a  small  province,  but  a  very  rich  one;  and  the  well  irrigated,  lowlyii^ 
lands  yield  annually  large  quantities  of  rice;  sugar  cane,  corn,  and  indigo  are  also 
cultivated.  The  fine,  ripe  yellow  com  was  being  brought  into  Angat  during  the  first 
weeks  of  March,  and  mucn  of  it  that  I  saw  was  apparently  of  excellent  grade.  The  soil 
is  rich  and  fertile  and  would  seem  a  most  profitable  field  for  experimenis  with  modern 
farming  methods.  Much  of  the  best  of  the  lowlands  at  present  is  owned  by  the  friars, 
but  with  the  success  of  the  negotiations  now  being  made  for  their  release  it  is  to  be 
hoped  that  many  broad  a«res  will  soon  be  freed  for  a  really  valuable  test  of  what  can 
be  done  witJi  the  productive  lands  of  the  Philippines. 

Bulacan  is  under  a  most  successful  civil  government,  ably  conducted  by  Sefior 
Pablo  Tecson  and  his  associates.  Governor  Tecson  was  the  best  leader  in  the  province 
during  the  insurrection,  and  he  won  the  highest  reputation  for  honor  and  military 
ability.  He  eventually  became  convinced  ot  the  futititv  and  the  mistake  of  resist- 
ance, and  he  surrendered  a  large  and  well-equipped  and  disciplined  body  of  troops. 
He  is  greatly  loved  by  his  people,  and  I  was  tola  by  several  of  them  that  his  attitude 
has  had  much  t«  do  with  the  present  peaceful  and  gratifying 1:*:"- 

The  capital  of  the  province  is  at  Maloloa,  and  the  largest  t< 
mate  populations,  are  as  follows: 

Baliaug 

Bocaue 

Bulacan 

Cahimpit 

Ht^noy 


10  000 
13  000 
I'i  000 
20  000 


10,000 

Pulilan... 

10,000 

San  Miguel  deMayumD 
Santa  MariadePandi 

20.000 

10,000 
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mountains),  themanuSctureof  hats,  pifia  and  juei  cloth,  and  to  a  very  limited  extent 
the  cutting  of  timher  and  the  mining  and  emelting  of  ore.  The  people  are  apparently 
fairly  given  to  their  respective  labors,  and,  in  general,  good  order  and  industry  reign 
througnout.  Prosperity  has  not  yet  returned  to  the  province,  and  a  large  proportion 
of  the  people  are  miserably  poor.  It  is  hoped ,  however,  that  with  the  naturaTresources, 
with  contmued  and  increased  industry,  with  the  poasiUe  influx  of  better  and  more 
economical  methods,  and  with  the  present  excellent  government,  good  order,  and 
peaceful  conditions,  this  province,  so  favored  by  nature  and  man,  may  soon  find  itself 
blessed  not  only  with  peace  but  also  with  prosperity. 

GEOLOQICAI., 

The  delimitation  of  the  geological  boundary  lines  in  the  province  of  Bulacan  has  not 
yet  been  accomplished,  for  the  reasons  that,  up  to  the  preeent  time,  very  little  purely 
geological  work  has  been  done  in  this  province ;  and  the  greater  part  of  the  fragmentary 
evidence  at  hand  relatii^  to  this  area  has  been  obtained  in  connection  wim  objects 
other  than  the  particular  study  of  Bulacan. 

The  very  smatl  amount  of  material  bearins  on  this  eubject  and  available  for  review 
haabeentranslatedbymefrom  various  pampnlefs,monographJs,  and  records  in  Spanish 
forming  part  of  the  archives  of  this  bureau.  These  included  papers  and  reports  by 
Centeno  and  Abella,  who  were  eminent  engineers  and  geoli^jiats  of  the  Inspecciin 
General  de  Minas,  and  extracts  from  the  writings  of  the  foreign  travelers  and  explorers, 
Itier,  Semper,  and  Dr.  Richard  von  Drasche. 

In  his  interesting  monograph  upon  the  Taal  Volcano,  published  in  Madrid  in  1885, 
Sefior  Jofl6  Centeno,  inspector-general  of  mines,  for  the  Philippines,  has  the  following 
to  say  under  the  section  "Prehistoric  Eruptions:" 

"  The  narrow  limits  within  which  ia  comprehended  the  history  of  this  country,  not 
exceeding  three  hundred  and  fifty  years,  do  not  permit  an  account  being  given  of  the 
great  vicissitudes  and  metamorphoses  which  this  region  has  undoubtedly  sufiered,  if 
we  take  into  consideration  the  speeial  circumstances  which  concur  in  it.  First,  on 
account  of  its  situation  Bubmei^ed  in  the  midst  of  a  deep  lake  so  near  the  sea  and  only 
separated  from  it  by  a  narrow  border  of  land  composed  exclusively  of  volcanic  products; 
secondly,  because  of  the  great  area  covered  by  these  products,  which  appears  to  begin 
from  tbis  volcano  as  a  center  and  to  extend  south  to  the  sea  and  north  as  far  as  the  town 
of  San  Ildefonso  in  northeaetem  Bulacan,  distant  115  meters  (71.5  miles),  coaatituting 
a  pmall  isthmus  which  separates  the  Bay  of  Manila  from  Laguna  de  Bay;  so  that  the 
volcanic  tuffs  thus  constitute  without  interruption  the  soil  of  a  great  part  of  the  area 
occupied  by  Bulacan,  Cavite,  Laguna,  and  Batangaa  provinces.  This  great  area, 
covered  witn  volcanic  products  jjrobably  thrown  out  from  Taal,  reveals  a  prodigious 
activity  in  remote  epochs,  historically  speaking,  since  no  tradition  concerning  it  was 
known  by  the  inhabitants  when  they  were  first  conquered;  but  in  modern  times, 
geologically  considered^  since  these  tuffs  lie  above  tne  latest  Tertiary  formations 
appearing  in  various  points  in  northeastern  Bula«an  and  made  up  for  the  moat  part  of 
cotalliferouB  limestones  which  serve  as  the  separation  of  the  two  fonnationa— the 
volcanic  of  the  plains  and  the  crystalline  of  the  cordillera. 

"These  immense  deposits  of  volcanic  tuff  *  *  •  attain  considerable  thickness 
in  some  places,  forming  superimposed  beds  of  analogous  elements,  but  of  distinct 
structure,  which  indicate  by  their  relative  thickness  and  by  the  disposition  and  form 
of  their  components  the  importance  and  the  nature  of  the  successive  eruptions  of 
ashes,  pumice,  and  volcanic  aetritus  which  in  general  constitute  them.  We  have  seen 
the  tun  amount  to  a  depth  of  31  meters  (102  feet)  in  some  of  the  excavations  recently 
made  for  the  waterworks  of  Manila,  the  various  beds  bein"  separated  by  other  thinner 
layers  of  line-grained  eandsfonea,  which  were  undoubtedly  lormed  by  aqueous  sedi- 
mentation during  the  intervals  of  repose  of  the  volcano.  The  considerable  extent  of 
said  tufaceoUB  formation,  as  also  the  notable  thickness  found  in  some  places,  make  one 
suspect,  with  reason,  the  more  or  less  remote  existence  of  a  great  volcanic  focus,  of 
which  perhaps  the  islet,  partly  submerged,  which  to-day  constitutes  Taal,  would  be 
some  slight  remains.  This  hypothesis  has  been  already  proposed  by  Padre  Martinez 
de  Zuiiiga,  who  explained  the  exbtence  of  the  deep  lake  of  Bombon  by  the  submersion 
''  a  great  volcanic  mountain;  and  F.  von  Hochstetter,  according  to  von  Drasche, 

■       ■'     i-"- te^im ^" 


adheres  to  the  opinion  of  Pardre  Zufiiga,  putting  it  more  concretely  in  the  followin 
paragraph: 

'"This  crater,  although  it  is  elevated  now,  is  not  higher  than  the  base  which  remains 
of  a  volcanic  cone  Jong  since  submei^ed,  whichmust  have  had  an  altitude  of  from  8,000 
to  9,000  feet  and  must  have  been  the  highest  in  Luzon,  the  X^ke  of  Bombon  and  the 
present  cone  of  eruption  having  been  formed  after  the  sinking  of  the  first.' 

"The  Padre  Buceta  adopts,  also,  in  his  Geographic  Dictionary,  the  hypothesis  of 
Padre  Zufiiga,  giving  it,  we  know  sot  with  what  authoiity,  a  certain  character  of  being 
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hietoric  in  the  iollowinB  paragraph,  which,  with  the  idea  of  deacrihing  the  different 
eruptions  of  Mayon  in  Albay  and  of  establifihing  comparisone  with  Taal,  asks: 

'  Would  it  be  wondered  at  if  the  vicinity  of  tbie  volcano  (Mayon)  should  come  to  be 
reduced  to  a  lake,  as  happened  with  theother  in  the  province  of  Batangas  the  mountain 
beii^aubniei^ed  without  leaving  above  the  watere  more  than  a  volcanic  idand? ' 

"  Finally,  the  illustrious  geologist,  von  Drasche,  whose  excellent  treatise  upon  Luson 
we  have  frequently  cited,  without  daring  la  adopt  absolutely  this  hypothesis,  expresses 
himself,  nevertheleas,  aa  follows: 

"'I  have  never  succeeded  in  finding  out  if  so  Rreat  an  event  (the  sinkiiw  of  the  old 
volcano)  has  taken  place  in  an  epoch  \u  which  the  Philippines  were  inhabited;  b"+  T 
have  as  security  that  the  porous  tuffs  which  are  found  in  all  parts  {in  the  region  of 


there  will  be  discovered  data  among  Uiem,  partly  by  paleontological,  partly  historicEj 
which  will  solve  the  question, ' 

"  After  such  authoritative  opinions,  with  those  which  essentially  confirm  the  hypoth- 
esis, we  can  add  but  little  upon  this  point.  We  shall  present  some  additional  observa- 
tions, nevertheless,  which,  being  pertinent,  tend  to  support  the  hypothesis. 

"The  situation  of  the  Lagunade  Bombon,  separated  from  the  Bay  of  Balayan  by  a 
narrow  stretch  of  volcanic  tuff  of  slight  elevation  above  the  level  of  the  sea,  and  of  mod- 
em formation,  indicates,  therefore,  that  before  the  last  eruptions  of  the  volcano  formed 
this  dike  the  waters  of  the  said  bay  penetrated  as  far  as  the  site  occupied  to-day  by  the 
lake;  and  that  here  lies  the  rational  and  Ic^caJ  explanation  of  the  marine  fishes  (notel) 
left  in  it  and  of  the  plants  of  the  seashore.  »  *  *  Therefore,  if  account  is  taken  of 
the  small  mesent  focus,  with  the  insienificant  altitude  and  the  historical  eruptions  of 
which  we  know,  and  if  we  can  not  find  a  sufficient  esplanation  of  the  existence  of  such 
extensive  and  deep  volcanic  formations  as  we  have  cited,  it  is  natural  to  suppose,  as 
Hochstetter  did,  that  another  volcanic  cone  existed  of  greater  dimensions,  because  its 
eruptions  and  showers  of  ashes  and  cinders  reaching  greater  altitudes  could  have  been 
impelled  by  the  winds  and  have  fallen  over  a  greater  extent  in  the  neighborhood  of  the 
focua.  It  is  not  possible  to  fix  now,  in  a  definite  manner,  the  altitude  of  this  cone,  nor 
to  assert  that  it  was  the  highest  in  Luzon'  but  its  situation  can  be  fixed,  perhaps,  if  the 
form  and  contour  of  the  mountains  now  about  the  volcano  be  taken  into  account.  It  is 
an  observed  fact  that  Mount  Macolod,  966  meters  (3,168  leet)  high,  slopes  toward  the 
lake  so  rapidly  that  it  appears  to  indicate  great  separation,  disengagement,  and  slipping 
of  the  rocks  which  constitute  it;  and  further,  that  the  opposite  alopes,  toward  the  great 
mesa  of  volcanic  tuff,  at  300  meters  (984  feet)  above  sea  level,  are  less  abrupt,  and  it  is 
only  near  the  summit  that  indications  of  slipping  are  seen.  All  the  great  mesa  which 
extends  from  one  side  or  the  other  of  Mount  Macolod  terminates  similarly  at  the  lake  in 
an  abrupt  manner,  presenting  steep  and  almost  inaccessible  slopes,  indicating  here  also 
the  probability  of  slipping  or  abrupt  submergence  like  those  of  the  western  slopes  of 
Macolod. 

"If  we  observe  the  opposite  part  of  the  lake  we  shall  see  that  the  cordillera  called 
'  Tagay-tay,"  which  is  limited  to  the  north  and  terminated  toward  the  east  by  Mount 
Sungay,  has  also  its  southern  slopes  of  rapid  fall,  and  at  some  places  in  the  twrder  of  the 
lake  appear  great  escarpments  of  20  meters  (66  feet)  and  more  of  altitude,  that  are 
almost  vertical,  as  at  Mahabangato,  in  Banga,  and  at  Balitbiring,  in  Caloocan,  in 
which  the  horizontal  strata  are  very  clearly  seen,  indicating  also  that  eaid  escarpements 
have  been  formed  by  the  sinking  of  a  part  of  this  formation  whose  surface  of  slipping  or 
fracture  is  the  same  escarpment;  further,  that  on  the  northern  slopes,  which  form  the 
territory  of  the  province  of  Cavite,  the  ground  falls  smoothly  and  without  noticeable 
break  from  500  or  600  meters  (1,640  or  1,968  feet)  of  altitude,  which  the  cordillera 
attains,  to  the  level  of  the  Bay  at  Manila.  If  we  imagine  a  section  passing  through 
Mount  Macolod  and  the  present  crater,  reachir^  to  Manua  Bay,  crossing  the  Tt«ay-tay 
Cordillera,  weshallBeegraphically  represented  the  above  otwervationa;  and,  following 
this  hypothesis,  if  we  prolong  the  lines  which  can  be  considered  as  remnants  of  the  slope, 
we  may  hazard  a  restoration  of  the  ancient  volcano.  *  *  *  There  would  result  in 
this  manner  a  volcano  of  great  dimensions,  whose  circumference  at  the  base  would 
measurenotless  thanfromSO  to  100  kilometers  (56  to  62  miles,  somewhat  lees  than  that 
of  Etna),  and  whose  altitude,  oo  the  supposition  that  there  were  no  great  irr^ularities  in 
theinclinationsottheslopes,  could  beplacedatsome3,750  meters  (12,300feet).    It  is  not 

Stetended,  even  remotely,  that  such  figures  would  be  even  approximate,  but  it  can  not 
e  doubted  that  the  supposed  volcano  must  have  had  very  great  dimensions  if  we  lake 
into  consideration  the  great  extent  and  notable  thickness  of  the  formations  of  tuff 
which  have  been  ejectea  from  its  interior. 

"  It  we  suppose  an  average  thickness  of  15  meters  (49  feet)  for  this  formation  of  surface 
without  counting  the  part  at  the  presSnt  time  submerged  in  Manila  Bay  and  the  Min- 
doto  Sea,  is  approximately  2,800  square  kilometers  (1,081  square  miles),  there  would 
result  a  volume  of  material  ejected  by  this  volcano  of  42  cuoic  kilometers  (10  cubic 
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miles),  besidee  that  corresponding  to  the  unknown  marine  part,  and  the  great  quantity 
of  ashes  and  cinders,  in  an  extreme  state  of  division,  which  could  have  been  carried  by 
thewindtogreatdistanceswithout  giving  place  to  true  beds  of  sediment.  Allot  theae 
added  volumes  would  produce  consequent  voids  in  the  interior  under  this  great  cone, 
and  the  natural  depression  or  submei^nce  o£  a  great  part  of  it  in  one  or  many  epochs, 
more  or  less  apart. 

' '  It  should  not  be  surprising  that  such  great  quantities  of  material  should  come  from 
the  interior  of  the  supposed  volcano  if  we  take  mto  account  that  the  volume  of  such  a 
cone,  supposing  it  to  oe  solid  in  the  interior,  and  with  a  base  corresponding  to  the 
diameter  of  the  present  lake— that  is,  about  20  kilometers  (12,4  miles)— would  be 

Ar'xih=3.14169xl0^X1.250=392.7  cubic  kilometers =93. 5  cubic  miles, 
which  figures  give  easily  the  42  cubic  kilometers  (10  cubic  miles)  of  the  visible  for- 
mation and  such  others  as  may  be  submarine,  sufficient  of  it  remaining  for  the  conical 
crust  which  the  volcano  would  form  before  submergence. 

"  It  would  be  interesting  to  mark  the  limits  with  more  or  less  exactitude  of  the  epoch 
of  such  prodigious  activity  of  this  volcano;  and  to  that  effect,  from  the  moment  when 
they  be^an  the  extensive  excavations  it  was  necessary  to  maJte  in  the  volcanic  tuff  for 
the  Manda  aqueduct,  I  be^ed  my  dear  friend,  SeiLor  D.  Genaro  Palacios,  the  engineer 
in  charge  of  those  works,  that  he  mi^t  give  orders  to  hifl  overseers  to  collect  with  great- 
est care  all  animal  EosmIs  which  might  oe  encountered,  and  I  myself  have  frequently 
inspected  the  sections  scrupulously,  but  unfortunately  up  to  the  present  no  animal 
remains  have  been  encountered.  On  the  other  hand,  there  abound  notable  vegetable 
fossils,  tree  trunks  more  or  less  perfectly  silicified,  and  clearest  impressions  of  leaves 
and  branches,  those  which  we  have  been  able  to  determine  up  to  the  present  belonging 
to  the  present  flora  (note2)|  but  Ihavebeenunable  to  find  in  any  of  these  any  vestige 
of  the  hand  of  man,  either  in  the  felling  of  the  trees  or  in  artificial  forms.  Perhaps 
more  assiduous  and  continued  investigations  can  result  in  discoveries  of  this  kind 
which  will  reveal  to  some  extent  the  character  of  the  life  of  this  region;  in  the  mean- 
time, with  the  data  collected  up  to  the  present  (18S5),  there  is  reason  to  suppose  that 
during  the  long  period  of  formation  oi  this  volcanic  tufa  the  country  was  almost 
deserted,  or  at  least  that  those  who  peopled  it  were  of  such  a  nature  that  no  remains 
of  them  have  been  preserved  in  the  beds  of  ashes  and  cinders  which  enveloped  them. 

"Note  1.— There  still  remain  sharks,  accordingto  the  natives  of  the  locality,  which 
do  not  leave  these  waters. 

"Note  2. — I  possess  silicified  samples  of  trunks  oS  Sirebtus  asper,  Loui/ina  {Calius  of 
Blanco),  leaves  of  Psidium  guyava,  and  the  impression  of  a  piece  of  Camhu,  gifts  from 
Fr.  Celeetino  Fernandez." 

Thus  we  have  presented  what  I  shall  call  the  Zuiliga  theory  of  the  Taal  Volcano, 
and  this  matter  is  of  interest  to  us  here  because,  whether  or  not  it  explains  the  early 
history  of  Taal,  the  extensive  deposits  of  volcanic  tuff  in  Batangas,  Cavite,  Rizai,  and 
Bulacan  are,  at  least  partly,  thus  accounted  for. 

My  own  notes  and  observations  in  these  provinces  tend  to  the  belief  that  Taal  was 
unquestionably  at  a  prehistoric  period  very  h%h  and  of  tremendous  activity;  that  it 
stood  partly  surrounded,  if  not  wholly,  by  a  stretch  of  the  sea  extending  from  the  Gulf 
of  Batanpia  to  the  Lingayen  Gulf;  that  during  its  activity  laree  quantities  of  volcanic 
ejecta  fell  into  this  inland  sea  forming  the  more  or  less  stratified  deposits  of  tuff  now 
furnishing  much  of  the  rich  soils  of  the  provinces  of  Batangas,  Laguna,  Cavite,  Eizal, 
and  Bulacan;  that  an  explosion,  or  a  serira  of  them,  blew  out  the  entire  upper  cone 
leaving  the  rim  of  the  present  boundaries  of  the  Lake  of  Taal,  and  that  subsequently 
minor  cones  were  formed  and  this  region  was  gradually  raised  to  its  present  level. 

A  number  oi  points  oi  similarity  between  the  volcano  of  Taal  and  that  constituting 
Barren  Island  in  the  Indian  Ocean  present  themselves,  and  it  does  not  seem  at  all 
unlikely  that  these  two  exceptionally  low  volcanoes  that  are  now  but  most  unsightly 
remnants  of  their  former  cones  may  have  passed  through  similar  mighty  cataclysms 
to  result  in  their  present  similar  forms. 

The  Taal  Volcano  will  form  the  subject  of  a  later  report,  in -which  all  information 
attainable  will  be  presented  revised  and  with  photographs. 

In  connection  with  the  three  fossils  mentioned  in  note  2  above  I  would  state  here 
that  I  find  two  of  the  trees  {StrebltiS  caper  and  Pstdtum  guyava)  in  the  lists  of  trees  that 
may  be  felled  under  twilations  of  the  Forestry  Bureau,  and  one  of  them  {Psidium 
guyava)  is  on  the  list  of  those  I  observed  standing  in  Bulacan.  They  are  decidedly 
modem. 

The  above  extensive  quotation  also  illustrates  the  fact  that  we  must  sometimes  go 
far  afield  for  Keol<wical  data  by  which  to  arrive»at  conclusions  concerning  a  fixed  area. 
The  Taal  Volcano  is  in  south  central  Batangas;  the  tuff  deposits  of  Bulacan  are  in  the 
south  central  portion  of  that  province,  lying  between  an  alluvial  belt  of  most  modem 
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period,  geologically,  which  forma  Uie  flood  plaia  oE  the  Kio  Grande  de  Pampanga, 
including  the  Candaba  swamp,  and  which  borders  the  bay  shore  of  Bulacan,  and  Uie 
Bedimentary  deposits  of  limeetones  and  shells  mentioned  above  of  late  Tertiary  or 
Quaternary  age,  which  resta  upon  the  core  of  the  foothills  and  of  the  cordillera,  and 
which  extend  partly  into  the  plain.  The  northern  limit  of  this  tuft  deposit  is  at  San 
Ildefonso  and  ttte  eastern  limit  curves  from  a  point  about  halfway  between  San  Rafael 
and  Angat  southeast  to  San  Jose  del  Monte,  and  from  thence  beyond  the  province  in 
the  direction  of  the  island  of  Talim  in  the  Lacuna  de  Bay. 

The  data  for  the  finul  age  detenaination  of  Uiese  areas  is  n< 
remains  to  be  done,  not  only  in  Bulacan,  but  in  the  entire 
before  the  geological  map  is  poeaible. 

The  plain  of  central  Luzon  I  believe  to  have  been  very  recently  a  shallow  sea.  Upon 
this  point  and  also  in  connection  with  the  tuff  deposit  of  Bulacan,  we  liave  the  fol- 
lowing by  voB  Drasche,  from  hia  "Data  for  a  Geological  Study  of  the  Island  of  Luzon," 
a  copy  of  which,  in  Spanish  and  corrected  by  Abefla,  is  in  this  Bureau: 

"  From  the  geological  data  which  are  available  to-day  of  the  sierra  (Zambales),  it  is 
difficult  to  distinguish  the  point  origin  of  the  great  eruptions  producing  the  material 
which,  transported  by  water,  have  formed  the  extensive  beds  of  trachytic  tuffs;  no 
doubt  in  the  least  remains,  however,  that  those  which  cover  the  Pampangan  plain 
took  their  origin  in  a  shallow  sea;  and,  although  I  have  been  unable  to  encounter  any 
fossil  remains  in  these  beds  in  spite  of  my  most  careful  investigations,  these  remains 
have  nevertheless  been  seen  at  various  points. 

"Itier,  for  example,  mentions  them  in  his  'Fragmettls  from  a  Diary  of  a  Voyage  to 
the  Philippines,'  and  in  speaking  of  the  numerous  masses  of  pebbles  in  the  Angat 
River  says: 

"  'It  is  evident  that  the  deposit  of  loose  lacustrine  rocks  is,  aa  has  been  said  above, 
anterior  to  the  appearance  of  the  present  volcanic  phenomena;  and  to  tbe  disturbance 
produced  by  these  last  it  is  doubtless  due  that  the  waters  of  the  lake  ran  to  the  sea, 
conveying  a  part  of  the  accumulated  pebbles  of  the  lake  bed,  and  furnishing  materUla 
which  upon  being  mixed  with  volcanic  remains,  constituted  the  surface  of  the  vast 

Elain  of  Bulacan,  whose  subsoil,  composed  exclusively  of  volcanic  tuff,  had  been 
irmed  in  the  basin  of  a  sea  which  became  filled,  thus  explaining  the  presence  of 
numerous  marine  shells  existing  in  a  fossil  state  in  the  peperino  of  the  subsoil  of 
Bulacan.' 

"Semper  also  speaks  of  this  in  his  sketches,  saying,  'in  the  central  plain  of  Luzon, 
which  in  its  highest  point  is  somewhat  less  thandSO  feet  above  sea  level,  according  to 
the  observations  of  Father  Llanos,  there  is  found  in  many  places  below  the  fliin 
stratum  of  clay,  a  marine  sediment;  and  in  some  places,  in  tie  province  of  Panga- 
sinan,  to  the  north  of  Angat,  there  are  seen  lakes  of  salt  water  in  which  should  still 
live  mollusks,  the  same  as  in  the  salt  or  fresh  rivers  of  the  same  province.' " 

It  seems  more  than  probable  that  these  theories,  and  the  fragmentary  evidence, 
thor^h  I  have  been  unable  as  yet  to  find  final  confirmation  of  its  value,  will  even- 
tually lead  to  the  establishment  of  some  such  geological  scheme  as  the  following: 

First.  At  the  end  of  the  Tertiary  the  plain  of  Bulacan  was  submereed  and  formed 


either  an  extensive  salt  lake,  a  shallow  sea,  or  an  open  channel;  the  ^mbales  Range 
to  the  west  rising  from  the  waters  as  an  elongated  island  extending  from  Cape  Bolinao 
to  Mount  Mariveles;  Mount  Arayat  standing  a  solitary  volcanic  islet  in  the  midst  of 
this  sea;  and  the  cordillera  and  the  higher  foothills  now  forming  the  eastern  part  of 
Bulacan,  separating  this  sea  from  the  Pacific  and  forming  part  of  the  Luzon  of  late 
Tertiary  times. 

Second.  In  the  clear  waters  of  this  sea  cor^s  were  living  and  building  the  coral 
reefs,  some  of  which  are  now  found  in  the  form  of  the  range  of  limestone  hills  running 
par^lel  to  the  cordillera,  to  the  west  of  the  main  range,  and  extending  from  the  south- 
ern part  of  the  province  through  the  Bocol  and  Baras-bacal  Hills,  Mount  Tucod,  Biac- 
na^bato,  the  range  at  Sibul  de  San  Miguel  de  Mayumo,  and  beyond  the  province  in 
similar  manner  to  the  north. 

These  corals  died  from  the  muddiness  produced  by  river  or  volcanic  sediment,  or 
from  the  disappearance  of  the  eea  by  the  elevation  of  the  land. 

Third.  During  this  period  the  volcano  of  Taal  was  very  much  higher  than  it  is  at 
present  and  thb,  and  probably  other  volcanoes,  were  very  active,  ejecting  volumes 
of  cinders  and  ashes  that  fell  into  the  inland  sea,  and  were  transported  and  deposited 
in  theform  of  peperino,  or  volcanic  sand,  covering  parts  of  the  present  provinces  of 
Bulacan,  Cavite,  Laguna,  and  Batangas.  During  the  intervals  of  repose  the  thin 
beds  of  sand  and  clay  were  deposited  which  to-day  mark  the  distinct  layers  of  tuff  in 
some  places. 

Fourth.  In  the  Pliocene  or  Quaternary  there  were  violent  volcanic  disturbances 
that  resulted  in  the  submeigence  or  explosion  of  Taal,  the  flexure  and  folding  of  tlie 
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tntemporaneouBly  with  the  flow  of  the  modem  ande- 

Jilaia  beginning  pro 
aba  swamp  which  if  .. 

Tte  evidence,  euch  as  I  have  been  able  to  gather  in  tie  field  and  from  the  records, 
points  to  some  such  sequence  as  that  given  above. 

Ah  for  the  Eocene,  or  earliest  Tertiary,  I  was  able  fo  find  no  sign  of  it,  as  indicated 
by  fossils,  during  roy  field  work;  and  nothing  has  yet  been  found  Dy  me  in  connection 
with  this  epoch  m  Bulacan  in  any  writing  1  have  seen.  The  nummulitic  limestone  of 
Cebu  and  of  Binajigonan  (the  latter  in  Rizal  Province  just  south  of  Bulacan)  hae 
been  the  criterion  for  this  epoch  in  the  Philippine  geolcwy.  But,  although  I  searched 
diligently  for  the  nummulites  in  the  limestones,  I  found  no  signs  of  them  at  any  time. 
The  few  very  imjjerfect  foBails  I  observed  in  the  limestone  of  the  tilted  strata  in  the 
Bayafaas  River,  ]ust  above  the  Santa  Ma^arita  spring,  were  unrecognizable  beyond 
the  fact  that  from  their  form  they  could  never  have  been  nummulites.  On  the  other 
hand,  I  found  a  fossil  coral,  not  yet  determined,  in  the  limestone  rock  on  Mount  Balite, 
near  La  Mesa;  Itier  and  Abella  and  Centeno  mention  the  madrepore  corals  in  the 
limestones. 

In  connection  with  the  above  I  quote  from  the  paper  by  von  Drasche,  previously 
referred  to,  again: 

"We  should  then  distinguish  in  Luzon,  up  to  the  present  tirne,  two  separate  lime- 
stone formations; 

"First,  the  Eocene,  rarely  found,  in  small  isolated  beds. 

"Second,  the  modem  coralltterous  limestones,  of  great  extent,  from  the  north  to 
the  south  of  the  island. 

"  Returning  then  to  the  consideration  of  the  terrain  of  the  San  Mateo  River,  as  the 
pebblesareingreaterpart  of  syenite,  diorite,  etc.,  andas  there  are  but  tew  of  trachyte. 
It  can  be  deduced  that  the  mountain  of  San  Mateo  with  some  exceptions  of  signs  of 
trachyte  is  composed  of  the  older  rocks,  similar  to  those  of  tlie  Zambales  Sierra,  a  fact 
confirmed  by  the  observations  of  Itier  and  Jagor. 

"The  former  eays:  'In  Angat,  at  thefoot  of  the  promontory  of  the  cordillera  of  Luzon, 
there  exists  no  sign  of  the  volcanic  products  and  the  pebblra  which  the  river  carries 
areof  diorite,  syenite,  eM)i7ita  (?),  epidote  and  porphyry. '  Afterwards  he  adds:  'There 
is  magnetic  iron  near  Angat,  and  limestones  lying  in  vertical  beds  and  containing 
Madrepores,  Oslrtai,  and  Edaioids. '" 

In  the  "Descriptive  Memorial  ofthe  Mineral-Medicinal  Springs  of  the  Island  of 
Luzon  "  of  1885,  by  the  commission  of  which  Centeno  was  the  chief,  he  says,  concern- 
ing the  San  Eafeel  spring  of  San  Miguel  deMayumo:  "Great  beds  of  clay  and  alluvial 
detritus  form  the  sou  in  which  appear  the  madrepore  limestone  which  conetitutes  the 
geological  formation  of  the  hills  of  Sibul;"  and  m  connection  with  the  San  Mariano 
spring  of  NorMgaray,  he  adds:  "The  greater  part  of  the  soil  comprehended  between  the 
barrio  of  Matietic  and  the  springs  is  formed  of  alluvium,  through  which  appears  in 
places  crests  of  metamorphic  rock.  Upon  reaching  the  Mabato  Creek  very  hard  and 
compact  limestones  are  seen  in  which  are  distinguished,  with  some  confusion,  madre- 
poric  remains,  being  precisely  in  this  rock,  analogous  to  that  which  constitutes  the 
Sibul  {San  Miguel)  Hills,  that  the  appearance  is  noted  of  the  mineral  spring,  upon  the 
right  bank  of  the  creek  and  similar  to  that  of  San  Rafael.  Acroes  the  creek,  and  at  a 
kilometer  (3,574  feet)  approximately  from  the  right  bank  lies  a  limestone  range,  run- 
ning in  this  region  from  southeast  to  northwest,  and  which,  without  any  doubt,  is  the 
prolongation  of  the  Sibul  range." 

I  found  these  limestones  mentioned  above  at  various  points  along  a  line  approxi- 
mately parallel  with  the  western  flank  of  the  range.  They  lie  above  sandstones  and 
shales,  as  observed  on  the  exposures  of  the  Baywras  River.  This  formation,  shown 
in  accompanying  photographs,  dips  26°  S.,  51°  W. 

The  layers  of  limestone  are  from  2  to  4  feet  thick,  are  r^ularly  jointed,  and  the 
joints  show  the  effects  of  erosion  to  a  very  marked  degree.  Among  the  thin  beds  is  a 
light  cream-colored  azgillaceous  limestone,  which  shows  indications  only  of  imperfect 
fossils.  This  exposure  is  found  on  the  south  bank  of  the  river,  just  above  the  Santa 
Margarita  spring,  and  is  almost  a  right  section  of  a  portion  of  the  Bocol-Barasbacal 
Hills  cut  here  by  the  river.  Heavy  vegetation  covers  most  of  the  rock,  and  imme- 
diately west  of  tne  tilted  strata  lies  the  massive  limestone  which  is  most  commonly 
foimd  along  this  limwtone  line  running  thros^  the  province.  The  juncture  of  this 
with  the  thinner  beds  I  could  not  satisfactorily  locate  on  account  of  the  vegetAtion 
and  forest  growth,  but  there  is  every  reason  at  present  to  believe  the  beds  conformable. 

The  sandstones  and  shales  lie  beneath  the  limestones  and  cutting  these,  and  with 
them  in  many  places  lie  the  modem  volcanic  rocks,  andeeites,  and  trachytes. 
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Along  the  line  of  juncture  of  the  UmeBtflneB  with  tJie  volcanlca  I  found  the  mineml 
Bpringa  of  Bulacan.  These  may  be  grouped  under  the  heads,  those  of  Noraagaray 
and  tnose  of  San  Miguel  de  Mayumo. 

In  his  introduction  to  the  "Descriptive  Study  of  some  Mineral  Springs  of  the  Philip- 
pines'' A  bell  a  writes: 

"In  the  central  plain  of  Luzon,  notwithstanding  its  rather  limited  area,  the  mineral 
springs  are  only  found  at  the  foot  of  the  cordilleraa  which  limit  it,  or  in  the  neighbor- 
hoods of  the  volcanic  focii  which  rise  in  its  center,  and  they  constitute  two  independent 
and  well-defined  groups,  the  eastern  related  to  the  Cordillera  which  here  is  the  divide 
from  the  Pacific  and  the  western  to  the  Zambalee  range. 

"The  eastern  CT)up  sometimes  outcrops  from  the  heart  of  the  early  diorites  and 
diabases  within  (he  cordillera,  and  sometimes  from  the  poet-Tertiary  beds  which  lie 
upon,  and  are  elevated  by,  the  trachytes  and  andesites. 

"It  is  believed  that  these  modem  rocks  of  a  volcanic  character,  upon  lifting  the 
strata  of  the  post-Tertiary  formation  and  crossing  them  in  many  places,  have  produced 
in  them  foldmgs,  faults,  and  other  geological  displacements  which  have  been  able  to 
facilitate  the  hydrothermal  mineral  emissions  and  those  of  the  gases  which  occasionally 
accompany  them;  ao  that  certainly  an  a  priori  argument  can  be  announced  that  the 
mineral  springs  thus  originated  should  be  found  in  lines  approximately  parallel  to  the 
directions  of  the  anticlinal  and  synclinal  axes  of  these  beds  and  to  the  trend  of  tiie 
cordillera  upon  which  they  lie.  Thus  it  is,  as  a  matter  of  fact,  and  the  springs  of 
Sapang  Mainit  in  Pantabangan,  of  Sibul  in  Sam  Miguel  de  Mayumo,  and  of  Sibul  in 
Norzagaray,  occur  in  a  right  line  running  north  and  south,  approximately  parallel  ta 
the  direction  of  the  cordillera  and  to  that  followed  by  the  outcropping  of  tlie  beds  of 
conglomerates,  sandstones,  states,  aod  limestones  which  constitute  the  said  post- 
Tertiary  formation  of  the  center  of  Luzon. 

"The  sprii^  in  the  interior  of  the  cordillera,  though  not  completely  studied  in 
their  greater  part,  are  found  in  the  heart  of  the  older  rocka  which  constitute  the  range, 
and  they  can  have  been  originated  by  the  eruptions  of  dioritea  and  diabases  which 
are  also  found  at  those  places,  althougn  we  certainly  must  admit  the  possibility  that 
the  faults  and  paraclases  produced  by  the  eruptions  of  these  diorites  and  diaoases, 
which  would  serve  to  conduct  the  hydrothermal  mineral  emissions  of  these  epochs, 
might  have  been  removed  and  modified  by  the  recent  eruptions  of  trachyte  and  ande- 
site,  the  thermality  and  the  composition  of  the  waters  which  circulated  through  them 
being  also  modified.  It  is  very  difficult,  in  fact,  to  imagine  an  absolute  and  perma- 
nent quiet  in  the  regimen  of  the  thermomineral  waters  of  dioritic  or  diataasic  origin, 
since  they  have  been  subjected,  in  the  region  occupied  by  the  Island  of  Luzon,  to  vol- 
canic and  seismic  phenomena  so  potent  and  general  as  those  which  are  observed  and 
noted  to-day  all  over  its  surface. 

In  my  observations  in  the  field  I  found  numerous  instances  of  violent  twisting, 
fracture,  and  faulting,  due  in  part,  at  least,  to  volcanic  action  and  to  these  andesites 
and  trachytes  that  form  the  modem  eruptives.  Along  the  Bayabas  River,  for  instance, 
in  several  places  the  stream  is  choked  with  tumbled  masses  of  great  limestone  bowlders, 
fallen  into  it.  and  broken  from  the  strata  on  the  hillsides  above;  the  strata  themselves 
are  violently  fractured  and  displaced,  the  shales  farther  up  the  stream  are  twisted  and 
faulted ,  ana  between  La  Mesa  and  Bayabas  the  streams  flow  at  various  angles  over  the 
synclinal  and  anticlinal  axes  of  the  strata;  there  aie  frequent  evidences  of  marked 
extrusions  of  andeeite  and  trachyte;  and,  finally,  the  escaipments  of  such  cliffe  as  are 
seen  at  Mount  Balitc,  and  at  points  above  Bayabas,  tend  to  the  belief  in  extensive 
displacements,  faulting  and  slipping  of  the  entire  strata,  leaving  more  or  less  gradual 
and  regular  slopes  upon  the  west  and  abrupt  faces  to  the  east  and  northeast,  certainly 
not  to  oe  ascribed  entirely  to  the  effects  of  erosion. 

The  Angat  and  Bayabas  rivers  are  two  characteristic  streams  of  Bulacan,  rising  in' 
the  cordillera  and  finding  their  ways  through  the  foothills.  These  streams  all  bring 
down  from  the  sides  of  the  higher  hills  and  of  the  main  range  great  quantities  of  peh- 
blea  and  bowlders  of  massive  crystalline  rock.  The  beds  of  all  the  mountain  streams 
that  I  saw  in  Bulacan  are  strewn  with  these  pebbles,  and  they  indicate  precisely  what 
von  Drasche  supposed  when  he  read  the  statement  already  quoted  of  Itler  of  like  eflect, 
viz,  that  just  east  of  Angat  in  the  higher  hills  and  in  the  cordillera  lies  an  area  of  the 
older  crystalline  maasives.  During  my  tours  in  these  hills  I  found  these  rocks  in 
place,  thus  verifying  that  portion  of  Mr.  von  Drasche's  geological  sketch  map  of  Luzon 
whereon  he  laid  down  an  area  of  the  crystalline  rocks  in  what  corresponds  to  eastern 
Bulacan.  The  map  referred  to,  which  accompanies  tlie  "Data  for  a  Geological  Study 
of  the  Island  of  Luzon,"  and  which  is  on  the  extremely  small  scale  of  1:1,666.666, 
contains  a  number  of  errors  and  inaccuracies  which  perhaps  could  not  be  avoided 
with  the  means  at  hand  nearly  thirty  years  ago,  when  this  interesting  paper  was  writ- 
ten.   My  observations  of  crystalline  rock  of  Mount  Calabaza  and  Mount  Pecote,  tmd 


,  Google 


732  MINING   BULIiETIN   NO.  3. 

the  Sapa-Santol,  Sapaug-Bacal,  and  Maon  creelcB,  therefore,  do  not  verify  the  bounds* 
riea  of  the  crystalline  area  of  Mr.  von  Draache,  but  they  do  verify  the  Buppoaition  of 
the  Austriaa  geologist  that  crystalline  rocks  lie  in  place  within  this  area.  No  mention 
is  made  that  either  Itier  or  von  Drasche  ever  entered  into  the  hills  wherein  lie  the 
massives;  Centeno  and  Ahella  visited  the  mines,  but  so  far  as  I  know  their  visits  were 
confined  to  the  mines  and  were  a  matter  of  but  a  few  days,  or  the  time  necessary  to 
make  their  official  inspection.  In  my  own  case  the  mines  were  my  objective  point,  but 
I  gave  what  additional  time  I  could  to  the  collection  of  samples  of  the  rocits  of  this 
region.  My  specimens  of  these  and  other  rocks  have  not  yet  been  afforded  the  time 
and  facilities  for  microscopic  and  bulk  analyses,  and  they  luive  been  subjected  merely 
to  my  OWQ  megascopic  analysis.  The  lithologv  of  these  rocks  will  therefore  be  held 
for  future  reports  upon  the  geolc^  of  the  cordulera;  among  them,  however,  I  mention 
here  several  specimens  of  finegrained  diorite,  somewhat  similar  to  the  rock  of  Nueva 
Viscaya  {Aritao,  Camarin  Santa  Clara),  called  syenite  by  von  Draache,  and  diorite  by 
Abella.  I  am  not  sure,  however,  that  Ahella  saw  the  same  rock  of  which  von  Drasche 
writes.  We  have  in  our  bureau  museum  a  sample  classified  as  "syenite"  from  the 
precise  locality  von  Itaache  mentions,  and  it  certainly  appears  t*  me  that  it  is 


syenite,  but  a  quartz-mica  diorite  or  tonalite;  and  as  Abelfa  mentions  the  tonalites  of 
Panay,  I  should  be  surprised  if  he  should  call  the  rock  found  by  von  Drasche  a  diorite 
{if  he  saw  it),  without  further  modification.    Of  course,  the  determination  of  the  feld- 

rand  the  microscope  will  settle  this  question  of  the  svenites  and  diorites.  Until 
final  dbtinction  be  made  I  shall  call  this  fine-graioea  rock  with  hornblende,  and 
a  feldspar  that  certainly  appears  to  be  anlagioclase,  a  "diorite."  Two  other  coarser- 
grmned  crystfdline  maasives,  also  from  Mount  Calabaza  and  Sapa-Samtol,  are  partially 


decomposed,  and  a  fourth,  found  in  place  on  Mount  Calabaza,  is  a  compact,  extremely 
tough  and  firmly  cemented  mixture  of  quartz  and  feldspar,  without  hornblende  or 
mica,  and  this  I  shall  call,  provisionally,  "eranulite."  Another  crystalline  rock  repre- 
sented by  an  immense  weathered  spheroidal  bowlder  about  12  feet  in  diameter,  rest- 
ing in  a  saddle  in  the  Mount  Pecote  range,  seems  to  be,  from  its  composition  and  struc- 
ture, a  gabbro.  I  was  unable  to  find  this  rock  in  place  during  a  diligent  search  on  the 
ridge  and  slopes  of  Mount  Pecote  and  elsewhere,  and  beyond  the  big  bowlder,  partly 
sunt  in  the  ground,  I  found  ordy  one  or  two  smaller  ones  in  the  immediate  vicinity. 
These  are  old,  covered  with  a  thin  crust  of  weathering,  giving  them  a  dark-brown 
color.  The  deposit  of  laterite  or  decomposed  rock  in  place  is  thick  here,  as  elsewhere, 
and  the  vegetation  is  as  heavy  as  usual;  so  that  the  obstacles  preventing  satisfactory 
exposures  are  not  less  evident  here  than  elsewhere  In  these  islands. 

byte  found  between  Mount  Pecote 
a  corresponding  position  to  the  Cor- 
dillera in  Nueva  Viscaya.  In  fact,  judging  from  all  evidence,  the  western  flank  of  this 
main  divide  probably  evidences  the  same  conditions  through  the  provinces  of  Bulacan, 
Nueva  Ecija,  and  the  sonthem  part  at.least  of  Nueva  Viscaya.  The  massive  crystal- 
line rocks  of  the  core  of  the  cordillera  are  likewise  similar,  if  not  the  same,  not  only  by 
inference  but  from  the  evidence  of  all  rock  sjiecimens  at  hand. 

Before  adding  a  few  notes  upon  the  subjects  of  fossils  and  limestone  caves,  I  shall 
make  the  following  brief  summing  up : 

In  Bulacan  we  find,  first,  thepre-Tertiary  crystalline  massives  of  the  higher  foothills 
and  of  the  range;  second,  the  modem  volcanics,  with,  third,  the  late  Tertiary  or  early 
Quaternary  sedimentary  rocks;  fourth,  the  tuff  deposits  of  the  plains  of  recent  period; 
and,  fifth,  thealluvialbelteofthepresent  along  the  river  beds  and  the  bay  shore.  In 
the  above  arrangement  according  to  time  we  also  have  roughly  an  arrangement  proceed- 
ing from  the  ridge  of  the  cordillera  westward  to  the  shore  of  Manila  Bay. 

Some  brief  mention  has  been  made  in  the  foregoing  pages  of  the  fossils  of  the  rocks 
and  deposits  of  Bulacan.  Unfortunately,  the  evidence  at  present  is  extremely  mea^r 
and  unsatisfactory.  Age  determinations  must  therefore  wait  until  time  and  facilities 
are  afiorded  for  careful  study  of  the  cordillera,  the  Zambales  range,  and  the  great  plain 
of  central  Luzon.  Paleontolcgical  work  during  my  recent  brief  survey  was  limited  to 
search  for  fossils  during  the  few  days  available  from  other  demands.  I  was  particularly 
attracted  toward  the  tilted  limestones  and  twisted  shales  of  the  Bayabas  River,  but  in 
them  I  could  find  nothing  of  value  as  fossils.  In  the  records  and  in  the'museum  of  the 
bureau  I  have  also  been  disappointed  in  my  search  for  paleontological  evidence, 
although  to  former  investigations  in  fields  near  by  I  must  acknowledge  indebtedness 
for  information  that  throws  light  upon  our  problems  here.  To  Mr.  K.  Martin,  for  his 
work  on  the  "Tertiary  Fossils  of  the  Philippines"  and  to  Mr.  G.  F.  Becker  for  trans- 
lating and  presenting  it,  and  for  the  suggestions  in  his  valuable  report"  I  am  especially 
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indebted.  The  complete  bibliography  of  the  geol<^  of  the  Philippinea  has  not  been 
accessible  to  me,  but  to  Mr,  Becker's  r&umS  of  the  information  readily  available  to  him 
in  Washington  I  am  also  greatly  indebted  as  I  have  been  able  to  use  one  or  two  foreign 
contributions  through  him  that  were  not  available  in  Manila. 

In  summing  up  it  may  be  stated  that  but  one  fossil  remains  has  yet  been  found  that 
points  to  an  age  m  the  Bulacan  strata  even  as  old  as  the  Eocene,  This  statement  does 
not  imply  that  older  strata  do  not  exist;  on  the  contrary,  I  am  strongly  of  the  opinion 
that  they  and  older  rocks  will  be  found,  greatly  contorted  and  displaced  perhaps  by  the 
post-Eocene  upheavals.  As  for  the  crystalline  rocks,  there  is  no  eviiftnce  as  yet  to 
prove  that  they  should  not  be  found  to  belong  as  far  back  as  the  Paleozoic;  and  we 
may  eventually  find  parts  at  least  of  the  intervening  Mesozoic  strata,  here,  aa  elsewhere, 
adjacent  to  the  crystalline  core  of  the  main  ranges.  Miocene  and  Pliocene  strata  are 
not  definitely  known  by  their  fossils  in  Bulacan,  and  indeed  very  imperfectly  in  the 
archipela^.  I  have  therefore  referred  to  the  later  Tertiary  and  the  Quaternary  in 
the  foregoing  pages,  but  the  distinctions  even  between  theee  are  not  definite. 

From  the  history  of  the  coral  limestone  of  other  parts  of  the  islands  I  have  assumed 
that  they  may  be  assigned  to  the  later  Tertiaiy  or  the  early  Quaternary.  The  dividing 
line  has  not  yet  been  established.  The  fossil  shells  of  tne  plain  of  Bulacan  are  ajl  ol 
animalsnowlivingin  the  warm  seas  adjacent  to  Luzon.  The  corals  of  the  limestone  so 
extensively  developed  are  also  modem.  And  the  only  v^etable  fossil  that  I  have 
heard  of  from  this  province  is  one  that  I  found  enveloped  in  a  waterworn  pebble  about 
the  size  of  a  lemon.  Upon  breaking  the  pebble  to  learn  its  composition  I  found  a  vege- 
table fossil.  ThishasbeenreferredtoDr.  J.  G.  Coulter,  expert  botanist  of  the  educa- 
tional department,  who  has  provisionally  classed  it  as  the  staminate  cone  of  a  Lepldo- 
dendrid.  This  find  is  most  interesting  and  important.  If  the  fossil  prove  to  be  a 
Lepidodendrid,  we  have  here  a  most  pointed  si^gestion  that  the  early  Mesozoic,  or 
the  Paleozoic,  will  yet  be  found  in  the  Philippinea.  Final  determination  of  this  and 
other  fossils  will  form  material  for  later  report. 

The  limestone  caves  of  Bulacan  deserve  rather  more  than  passing  mention.  They 
are  found  in  the  coral  rock  extending,  as  mentioned  before,  iJirough  the  province. 
They  are  formed,  it  is  hardly  necessary  to  state,  by  the  water  courses  which  or^inally 
flowing  through  the  fissures  of  the  roct  dissolve  the  calcium  carbonate  and  so  enlarge 
the  passageway,  forming  immense  caverns.  The  dripping  of  the  impregnated  waters 
through  the  overlying  calcareous  formation  and  through  the  roof  leave  by  evaporation 
the  stalactites  hanging  from  above  and  frequently  form  stalagmites  on  the  floor.  The 
bottoms  of  the  caves  arc  usually  waterways,  and  contain  pools  more  or  less  extensive, 
and  they  are  frequently  streams  with  pebbles,  sand,  and  mud.  The  tendency  of  the 
waters  of  the  stream,  if  it  be  swift,  is  to  dissolve  and  erode  and  so  to  enlarge  the  caverns; 
if  it  be  slow,  to  dissolve  but  also  to  deposit  sediment;  and  the  tendency  of  the  perco- 
lating waters  is  to  form  stalactites  and  stalagmites  if  highly  impregnated  with  mineral 
matter  in  solution,  and  to  increase  the  width  of  the  fissures  and  opening  if  but  lightly 
charged.  Therefore,  limestone  caves  may  remain  of  constant  dimensions,  theoretically, 
although  this  accident  of  the  equation  ofagencies  is  of  course  very  rare;  or  they  may  be 
constantly  of  intermittently  enlarging,  or  becomir^  filled,  depending  upon  the  relation 
between  the  amounts  substituted  or  removed. 

In  Bulacan  there  are  numerous  caves  from  San  Jose  del  Monte  on  the  south  to  the 
Madlum  Cave  on  the  north.  They  are  all  of  similar  or^in  but  of  varying  size.  The 
most  famous  of  these  caves  is  the  historic  Biacnabafo,  which  gave  its  name  to  the 
treaty  of  1897  between  the  insurgent  and  Spanish  iorceSj  and  which  was  an  almost 
impregnable  fortress,  frequently  sheltering  large  bodies  of  insurgent  troops.  A  photo- 
graph of  its  entrance  appears  in  the  report  of  the  Schurman  Commission  to  the  President 
for  1900.  The  peaks  of  Biacnabato  rise,  rugged  and  prominent,  from  the  plain  of 
Bulacan,  The  cave  of  Madlum  is  shown  upon  the  sketch  map  of  the  Sib\u  of  San 
Miguel  de  Mayumo,  There  are  two  caves  to  the  southeast  of  Norzagaray,  the  exact 
locations  of  which  I  could  not  learn,  one  of  which  was  described  to  me  by  Lieutenant 
De  Court,  who  states  that  it  is  veiy  extensive,  contains  deep  lakes  of  water,  and  is  the 
home  of  thousands  of  bats  which  fly  out  in  such  vast  swarms  when  disturbed  that  the 
visitor  must  protect  his  face  and  body  from  them;  and  the  other,  described  by  my 
guide,  Faiardo,  is  also  very  extensive,  but  it  is  never  visited  by  the  superstitious 
natives  who  believe  it  to  be  haunted.  I  found  time  to  see  two  of  the  well-known 
caves,  one  of  them  in  Mount  Tucod,  on  the  southwest  side  of  the  Pangiaijan  Creek;  and 
the  other,  the  cave  of  the  Punings,  near  the  barrio  of  Bayabas, 

The  Tucod  Cave,  called  by  the  natives  the  "  iglesia,"  or ''church,"  consisted  mainly 
ofonelargeroomabout50feethigh.  from  40  to  80  feet  broad,  and  about  75  feet  deep.  It 
is  entered'  from  the  bed  of  the  creek  through  two  large  arched  doorways,  and  clefts  run 
through  the  roof  to  the  top  of  the  limestflne  hill  separated  from  Mount  Tucod  by  the 
goi^e  cut  by  the  Pangisijan,  There  is  a  tumbled  mass  of  rock  resembling  an  altar  and 
great,  beautifully  colored  stalactites,  reds  and  greens,  resembling  candelabra.    The 
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floor  13  coveted  with  loose  eand,  pebbles,  and  bowlders.  The  cave  is  selE-ventilating 
in  the  same  manner  as  are  aome  mines  worked  by  both  shaft  and  tunnel.  The  cave  is 
constantly  enlarging,  and  from  erosion  and  dissolution  of  the  calcium  carbonate  by  the 
rain  water  from  above  will  eventually  be  open  to  the  sky. 

The  cave  of  tte  Punings  is  the  moat  intereatii^  and  extensive,  probably,  in  the 
province.  It  is  shown  upon  the  map  and  is  illustrated  imperfectly  by  the  photographs 
accompanying  this  report.  The  Sapa-Santol,  or  Santol  Creek,  as  shown  upon  the  map, 
rises  near  the  Santa  Xutgatdac  laim,  flows  around  the  base  of  Mount  Calabaza,  and 
flowLi^  through  Mount  Pimine  changes  its  name  to  PuniM;  Creek  and  discharges  into 
the  Bayabaa  near  the  barrio  of  Bayat^.  This,  like  all  of  the  mounfeiin  streams,  flows 
through  narrow  valleys  with  extremely  steep  sides,  and  it  carries  little  water  in  the  dry 
season,  but  it  is  a  rushing  torrent  during  the  rains.  The  formation  of  Mount  Puning, 
which  is  almost  a  conical  hill,  is  of  coraTliferous  limestone.  The  stream,  in  ages  x>ast, 
found  a  fissure  through  the  rock  and  has  gradually  cut  tor  ite  waterway  a  cave  over  a 
mile  long.  The  entrance  from  tlie  Bayaraa  is  a  sineulariy  pretty  and  attractive  one. 
Leaving  the  Bayabas  one  follows  the  Puning  Creek  upstream,  over  distorted  shales 
overlaid  by  limestones,  past  little  cataracts,  waterfalls,  and  deep  pools,  all  overarched 
by  tall  trees  and  climbing  vines,  and,  after  following  the  little  valley  to  the  right,  one 
comes  into  a  little  open  space  and  is  confronted  by  the  side  of  Mount  Puning,  rising 
almost  vertically  for  50  or  60  feet,  and  here  is  the  entrance  to  the  cave.  The  stream  has 
disappeared  some  distance  below,  and  duriM  the  dry  season  one  walks  over  the  sand 
and  pebbles  of  the  creek  bed  of  the  rains.  For  about  400  feet  and  in  the  direction  8. 
70°  B.  there  is  a  great  cathedral-shaped  cavern,  about  80  feet  broad  in  some  places  and 
the  point  of  tlie"  arch  150  feet  high  m  many  places.  During  the  dry  season  the  water 
runs  beneath  the  pebbles  and  sand  and  the  upper  floor  is  almost  dry.  The  bed  inclines 
at  a  slight  angle  over  this  stream  bed,  the  inclination  being  much  more  abrupt  neai  the 
head  01  the  main  cave,  where  there  are  bowlders  and  great  blocks  of  the  limestone  in 
place.  This  part  of  the  cave  contains  many  beautiful  stalactites  hanging  from  the  roof 
and  sides,  some  of  them  of  greenish  and  reddish  tints  and  some  of  them  sparkling  with 
millions  of  little  crystals  of  calcium  carbonate.  One  great  stalactite,  the  Giant,  is 
almost  the  shape  of  an  inverted  turban,  and  chokes  the  passage  at  the  point  where  it 
hanRs,  about  400  feet  from  the  mouth.  At  this  place  there  is  a  narrow  traesage  running 
to  tSe  northeast,  and  another,  the  main  passage,  r«[ining24feetto  theS.  20°E.  13  feet 
8.  65°  E.,  and  18  feet  S.  30°  E.,  at  which  point  there  are  many  bowlders,  aste^  incline, 
and  a  lai^,  almost  perfect  basin  of  marble,  containing  clear  water.  The  aides  of  the 
cave  here  are  of  a  beautiful  bluish-mottled  marble.  The  incline  becomes  more  steep 
and  difficult  from  this  point,  and  finally,  about  75  feet  farther,  the  passage  is  very 
dippery  and  narrow,  and  here  we  stopped,  our  large  supply  of  torches  being  about 
spent.  The  entire  length  of  the  cave  is  something  over  a  mile,  and  my  guide  tflld  me 
that  men  have  been  lost  in  it  tor  two  days.  The  rock  floor  is  covered  for  the  most  part 
with  sand,  pebbles,  and  bowlders  to  the  depth  of  many  feet.  I  found  no  signs  of  life  of 
any  kind  excepting  one  remarkable  spider  previously  mentioned,  and  one  large  black 
frog.  The  only  fossil  observed  was  a  portion  of  a  madrepore  coral,  broken  by  me  from 
the  rock  at  the  side  of  the  cave.  A  fairly  strot^  current  of  air  sweeps  through  the  cave 
in  the  direction  of  the  water  flow,  and  the  coolness,  dampness,  darkness,  and  the 
draft  of  air,  remind  one  stror^ly  of  conditions  of  a  mine. 


The  mineral  industry  of  Bulacan  it  . 

of  iron,  the  washing  of  the  sands  of  the  m . 

limestone.      Beyond  these,  I  could  learn  of  no  activity  in  this  industry  of  a  _ 
and  Ihese,  indeed,  are  now  so  extremely  limited  that  they  prove  an  exceedingly 
insignificant  portion  of  the  productive  activity  in  this  province. 

The  history  of  iron  mining  in  Bulacan  is  of  more  than  ordinary  interest.  Romantic 
incidents  are  related  by  Foreman  and  others,  of  which  we  have  no  records  in  the 
bureau,  and  which  will  not  be  enlarged  upon  here.  Of  one  thing,  however,  I  am  quite 
convinced  that  some  of  the  most  interesting  of  all  the  chapters  of  the  history  of  these 
mines  are  those  missing  from  the  records,  echoes  of  which  are  sometimes  heard  from  the 
natives  of  Angat,  and  evidences  of  which  are  seen  in  old  abandoned  pits,  charcoal  ovens 
and  slag  dumps  on  tho  hills  and  mountain  sides.  Euins  of  houses  of  the  early  iron- 
masters are  also  seen,  and  in  Angat,  Norzagaray,  andother  towns  near  by  are  etiU  to  be 
found  old  plates  and  bowls  of  cast  iron,  which  indicate  that  in  the  years  gone  by  the 
scope  of  this  industry  was  much  broader  that  it  is  now.  In  connection  with  this  sub- 
ject I  quote  from  Abella,  who  says,  in  his  "  Brief  sketch  of  mining  in  the  Philippine 
Islands,"  published  in  Madrid  in  1883: 

"  Nest  to  gold  this  metal  is  the  one  earliest  exploited  in  the  Philippines.  There 
exist  abundant  deposits  of  it,  the  best  known  being  situated  on  the  western  flanks  of 
the  central  mountain  range  of  the  island  of  Luzon. 
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"Those  deposits  in  the  district  of  Morong  were,  in  reality,  first  exploited  for  the 
purpose  of  maimfacturing  munitions  of  war;  and  presently  those  of  San  Miguel  de 
Mayumo,  and  those  of  Angat,  in  Bulacan,  were  exploited  for  the  manufacture  of 
mountain  knives  (boloa),  plowshares,  and  kitchen  utensils.  These  articles  were  of 
excellent  casting  and  quality,  and  were  purely  for  local  conBumption.  Later,  at  the 
beginning  of  this  century,  an  attempt  was  made  to  establish  a  large  plant  for  the 
exploiting  and  manufacture  of  this  material,  with  Iarg«  furnaces  and  corresponding 
machinery;  but,  as  the  exceedingly  bad  roads  that  this  machinery  would  have  to  rasa 
over  were  not  taken  into  account,  the  enterprise  failed  even  before  the  working  of  the 
mines  was  begun. 

"According  to  the  descriptions  of  engineers  or  competent  persons  who  have  had 
occasion  to  visit  them,  these  deposits  are  unsurpassed,  and  they  consist  of  masBeg— 
some  ot  them  of  great  extent — of  red  and  brownhematitoandof  magnetite  of  excellent 
quality.  Moreover,  the  situation  of  these  deposits  is  such  that  in  the  immediate 
vicinity,  or  very  near,  may  be  found  an  abundance  of  wood  for  tie  manufacture  of 
charcoal  and  important  supplies  of  water. 

"Minerals  of  this  class  also  exist  in  Paracale  {Camarines  Norte),  in  Carahallo,  in  the 
island  of  Cebu,  and  in  some  other  points  of  the  archipelago. 

' '  But  there  are  only  in  actual  operation  some  concessions  of  San  Miguel  de  Mayumo 
and  of  Angat,  with  small  furnaces,  which  manufacture  knives,  plowshares,  and  kitchen 
utensils,  as  we  have  indicated.  It  is  to  be  hoped,  nevertheless,  that  the  exploitation 
ot  these  minerals  may  be  one  of  those  industries  to  receive  a  greater  encouragement  at 
some  future  day."  ^ 

The  earliest  record  contained  in  the  archives  of  thb  bureau  with  reference  to  iron 
mining  bears  the  date  December  12,  1781,  and  is  the  letter-order  of  instructions  to  the 
"governor  ot  Angat"  through  the  governor  of  Bulacan  from  the  superior  government  of 
Jfenila,  to  render  every  possible  assistance  to  Chaplain  Don  Juan  Belli,  of  the  Royal 
Armada,  in  the  working  oi  his  mine.  This  curious  and  interestuK  document  is  tians- 
iated  and  presented  in  full  in  the  report  of  the  chief  of  the  miqii^  bureau  to  the  acting 
civil  governor  in  re  the  case  of  the  iron  mines  of  Angat.  It  seems  that  the  chaplain  was 
intrusted  by  the  government  with  the  mining  of  ore  and  with  the  establishment  of  a 
smelting. plant  in  the  ne^hlxirhood  of  Angat,  and  that  after  entering  upon  the  work  he 
found  it  necessary  to  complain  to  the  officials  in  Manila  that  the  natives  of  his  vicinity 
were  unsatisfactory  as  laborers,  and,  more  than  this,  that  they  were  ruining  the  road  he 
had  built  to  the  mines  by  dragging  over  it  the  timber  they  were  cutting  in  the  moun- 
tains. The  reply  to  this  complaint  was  the  very  spirited  order  referred  to  above,  in 
which  the  governor  of  the  pueblo  of  Angat  is  instructed  to  prevent  the  cutting  of 
timber  within  a  distance  of  1  league  from  the  mines  without  express  permission,  to 
prevent  the  useof  the  mine  road  for  timber  haulage  by  these  natives,  and  to  insist  uiat 
the  justices  of  Angat  and  others  respect  the  power  given  to  the  governor  to  enforce 
orders.  In  this  letter-order"  from  Senor  Jos^  Basco  to  Sefior  Antonio  Brioso,  the 
importance  of  the  development  of  iron  mines  is  dwelt  upon,  and  the  instructions 
close  with  the  following  paragraph: 

"It  is  indispensable  that  in  the  extensive  development  of  these  islands  Ln  all  the 
departments  of  asriculture,  arts,  manufactures,  and  commerce,  for  all  the  inhabitants 
of  them  to  put  themselves  into  action  with  activity  and  vigor — a  means  by  wtidi, 
under  the  protection  of  God,  we  are  about  to  extricate  ourselves  from  the  hands  of  a 
foreign  commerce  that  is  now  overwhelming  us." 

Grovemor  Brioso  very  thoroughly  carried  out  his  orders,  and  incidentally  dealt  with 
the  labor  problem  of  those  earliest  days  of  mining  in  a  most  interesting  and  decisive 
manner.  He  quotes  the  "letter-order"  entire  and  then  follows  his  proclamation, 
made  from  the  Royal  House  ot  Bulacan,  December  14, 1781.  He  instructs  the  governor 
of  Angat  to  enforce  the  order  under  pain  of  fine  and  suspension  from  office  for  failure  to 
obey;  and  tiie  governor  of  Angat  is  further  instructed  to  see  that  the  headmen  of  the 
barangays  each  furnish  two  laborers  a  month  to  the  work  of  the  mines  and  smelters, 
the  men  to  be  paid  by  the  mine  manager  for  their  work  and  to  be  relieved  monthly;  all 
timberalready  cut  is  toberemovedwithin  twenty  days,  and  alter  that  no  timber  is  to 
becutorremoved  withinadistanceof  Smileeofthemine;  the  road  is  not  to  be  used  for 
haulage  by  the  natives,  andanvdamagedonebyremovingthe  timber  already  cut  is  to 
be  paid  for  by  those  causing  the  damage;  and,  finally,  every  assistance  asked  for  by 
Padre  Belli,  inthe  operation  ot  his  works,  is  to  be  furnished  by  the  officials  of  Angat 
as  required. 

These  orders  were  published  as  certified  to  by  the  town  clerk  of  Angat;  "•  •  * 
to-day,  Sunday,  the  16th  of  December,  at  10  o'clock  in  the  day,  after  the  mass, 
in  conformity  with  that  demanded  by  the  decree  o!  obedience,' which  precedes,  I 
caused  to  be  published,  and  did  publish  the  letter-order,  in  public  and  customary 
places,  by  means  of  the  'war-drum'  and  people  of  the  guard,  through  the  medium 
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of  said  governor  and  the  other  officers    in  the  presence  of  many  and  variouB  people 
convened  8t  said  publication    *     *    *," 

NotwithBianding  the  plans  and  arrangements  for  the  encouragement  of  the  early 
iron  industry,  and  the  importance  given  to  it,  the  next  records  show  that  it  was  not 
mafciiffi  the  progress  desired.  In  a  second  communication  from  Seflor  Baeco  to  Gov- 
ernor Srioso  we  find  the  following,  the  receipt  of  which  was  acknowledged,  and  tlie 
original  of  which  was  forwarded  to  Angat,  on  the  3d  ot  March,  1782; 

"The  chaplain  of  the  Royal  Armada,  Don, Juan  Belli,  who  is  at  present  directii^ 
the  iron  mine  denounced  in  the  territory  of  Aogat,  represents  to  me  the  little  or  nothing 
he  is  ahle  to  accomplish  in  his  commission,  owing  to  the  indolence  and  repi^nancc 
with  which  those  natives  assist  in  the  labor  of  those  works.  This  mine  is  of  thegreatest 
importance;  not  only  to  those  who  work,  but  also  to  the  state  and  the  public  weal, 
since,  without  iron,  as  we  generally  find  ourselves,  it  is  impossible  to  possess  agricul- 
ture, commerce,  arts,  or  manufactures;  the  construction  of  boats  and  edifices,  for  which 
above  all  thingSj  iron  is  the  first  requisite.  The  royal  warehouses  are  devoid  of  this 
metaS,  of  which  increased  amounfa  are  needed  on  account  of  the  large  quantities  used 
in  the  repairing  of  ships,  works  of  fortifications  and  the  otter  equipments  for  sustain- 
ing war,  and  for  the  defense  ot  these  islands;  consideration  being  fixed  on  this,  and 
also  that  it  is  not  in  the  interest  of  any  one  individual  (although  it  may  appear  thus, 
the  interest  of  a  private  individual  is  not  the  moving  cause  in  tnis  matter),  but  rather 
the  service  of  the  King,  the  common  good,  and  the  defense  of  these  domains;  you  will 
therefore  inform  yourself  of  the  causes  from  which  originate  the  repugnance  of  those 
inhabitants  to  th^'working  of  the  mine,  and  you  will  inform  me  as  soon  as  possible, 
endeavoring  in  the  meantime  to  remove  the  obstacles  that  hinder  a  work  so  important 
on  the  supposition  that  depending  upon  (he  well-founded  hopes  of  this  superior  author- 
ity in  said  mine,  it  has  faded  to  ask  Batavia  for  the  necessajy  iron  supply,  and  we  are 
about  to  find  ourselves  entirely  unprovided  if  the  mine  does  not  produce  the  end 
desired." 

What  the  reply  might  have  been  to  this  we  are  not  informed;  but  we  find  nest  that 
the  owner  ot  the  mine,  who,  it  develops,  was  not  the  chaplain,  Don  Juan  Belli,  but 
Sefior  Lorenao  I^pea  de  Buycochea,  renter  ot  the  cockpits,  asks  permiasioa  to  sell  his 
mine  because  of  his  advanced  age  and  because  of  the  "accidents  '  not  only  to  himself 
but  to  the  director.  Padre  Don  Juan  Belli.  This  was  referred  Ui  the  judge-advocate, 
Royal  Palrx;e,  Manila,  May  14,  1784,  and  on  the  17fh  the  iudge-advocate  advised  the 
superior  government  that  there  was  nothing  to  prevent  the  ^e,  it  being  understood 
that  the  conditions  ot  concession  be  assumed  by  the  purchaser.  On  August  7,  1784, 
we  find  dated  tie  deed  ot  sale  of  the  mine,  works,  and  all  property  pertaining  thereto, 
for  the  sum  ot  P'11,000,  to  Don  Felix  de  la  Rosa,  lieutenant  of  the  Battalion  of  the 
Royal  Prince. 

"Upon  the  map  accompanying  this  report,  at  the  head  of  the  Pangisiian  Creek,  will  be 
found  the  site  of  the  ola  smelter  of  Buycochea,  marked  as  that  ot  Felix  of  Valois;  and 
the  mine,  as  near  as  I  can  locate  it  from  among  the  old  abandoned  workings,  ia  near 
the  place  marked  "Banca."  So  far  as  the  records  are  concerned,  this  pioneer  iron 
mine  of  the  Philippines  was  never  named,  and  nothing  is  known  of  the  dimensions 
of  the  jjroperty  nor  of  the  result  of  the  workings,  if  even  partial  success  was  ever  visited 
upon  it. 

The  next  that  we  leam  in  chronological  order  is  that  Don  Santiago  Hison,  past  cap- 
tain of  the  Guild  ot  Mestizos  of  Angat,  petitions  the  gobemadorcillo  of  Angat,  that 
he  be  declared  the  discoverer  ot  a  mine  on  the  Sapang-Bacal,  and  at  a  considerable 
distance  from  the  mines  ot  the  late  Don  Felix  de  la  Rosa,  and  of  the  Escalantes.  (The 
latter  mine  is  here  mentioned  for  the  flret  time,  and  is  mentioned  only  in  this  connec- 
tion. Its  history,  dimensions,  and  production  are  not  known.  Some  evidences  of 
old  works  in  connection  with  it  are  shown  upon  the  map.)  On  December  1, 1815,  we 
find  dated  the  order  of  the  govemor-geneial  ot  the  islands  to  pass  the  formal  petition 
of  Hison  to  the  fiscal.  This  petition  was  undei^oing  the  many  processes  leadir^  up 
to  the  granting  of  possession,  included  among  whidi  were  the  summons  tfl  the  mine 
'  owners  whose  properties  were  adjacent  to  that  asked  by  Hison,  Don  Juan  de  Bscalante 
y  Lazo,  and  Don  Maximo  de  la  Rosa — the  formerof  whom  wished  his  name  withdrawn, 
as  the  Hison  mine  conld  in  no  way  be  prejudicial  to  hie  interests — when  wo  find  the 
the  latter,  Don  Maximo  de  la  Rosa,  appearing  in  the  tribunal  ot  Angat,  on  February 
19, 1816,  and  opposing  the  Hison  claim  upon  the  ground  that  he,  de  la  Rosa,  who  had 
inherited  the  old  Buycochea  mine  from  his  father,  the  purchaser,  had  constructed 
a  road  for  his  mining  jiroject  as  far  as  Sapang-Bacal,  and  at  the  cost  ot  his  yearly  allow- 
ance, and  that  he  objected  to  the  use  oy  Hison  of  the  right  ot  way.  {This  road  I 
believe  to  be  tlie  mountain  trail,  still  the  main  thoroughfare  in  this  region  ot  difficult 
travel,  which  runs  along  the  crest  otahill,  separating  the  waters  ot  the  Maon  from  those 
of  the  Fangisijan,  od  the  right  flank  of  which  are  found  the  most  important  iron  deposits 
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now  worked  in  these  mountains.)  Then  follows  the  summona  to  Don  Maximo  de  la 
Rosa  to  appear  for  tie  examination,  and  his  failure  to  do  eo,  later  explained  in  a  second 
and  very  Ditter  opposition  to  Hison's  petition,  in  which  ho  claims  that  deceit  and  fraud 
had  been  practiced  upon  him.  The  petition  of  Hieon  went  forward,  nevertheless;  and 
aa  the  commission  appointed  to  examine  the  sites  of  the  mines  had  found  and  reported 
that  a  dlBtance  of  135  "braaos"  (450  feet)  intervened  between  the  place  where  Don 
Maximo  de  la  Eosa  was  taking  out  ore  and  the  site  of  the  Sapang-Bacal  claim  of  Hieon, 
as  Don  Juan  de  Escalante  had  professed  no  opposition,  and  as  the  various  formal  steps 
of  the  process  were  one  after  another  complied  with  by  Don  Santiago  Hison,  we  find 
that  on  the  25th  of  April,  1816,  the  commission  appointed  for  the  purpose  demarcated 
the  claim,  400  Spanish  varaa  square,  and  placed  Hmon  in  poraeaaion,  "caueii^  the  high 
constable  to  take  him  b_y  the  hand,  and  walk  with  him  the  circuit  of  the  premises,  and 
in  token  of  royal  possession  {'coriioral  velquasi'),  a  small  piece  of  iron  was  given  to  him, 
in  this  act,  and  by  means  of  the  interpreters,  I  ordered  that  nobody  abould  venture  to 
disturb  said  Hison  in  his  possession,  with  which  this  official  proceeding  was  concluded. 


and  the  assistants  signed  with  me."  This  Hison  mine,  although  at  present  occupied 
by  American  prospeclars,  has  descended  to  the  great-great-grandchildren  of  the  original 
owner,  Dofia  Mana  Alteza  Fernando  and  her  brother  and  sister;  nothing  further  ia 
heard  of  the  de  la  Eosas,  nor  of  their  ancient  claim,  and  Don  Juan  de  Escalante  y  Lazo, 
whose  mine  and  works  are  but  barely  mentioned,  gracefully  disappears  from  the 
history  of  these  interesting  mines  of  Bulacan. 

The  history  of  the  remaining  claims  of  Angat,  "Santa  Lutgarda,"  " Conatancia," 
and  "Sapang  Munti,"  all  among  the  present  "first-claas"  claims,  may  be  briefly 
Biinimarized. 

The  Chinese  ironmaster,  Ong-Sayco,  who  has  worked  in  the  Bulacan  smelters  for 
over  thirty_  j;ear3  and  who  ia  to-day  the  "maestro"  in  charge  of  tlie  new  Conatancia 
smelter,  solicited  on  March  21, 1873,  two  pertenenciae,  which  may  have  been  upon  ike 
aite  of  the  old  Buycochea  claim,  although  no  connection  is  made  in  the  records  tend- 
ing to  substantiate  this  statement.  Through  faults  of  omission,  and  because  of  real 
or  im^ned  conHict  with  other  claims,  no  concessionwas  ever  obtained  by  Oi^-Sayco. 
On  the  other  hand,  his  petition  was  united  as  an  expediente  with  that  metituted  on 
September  9,  1873,  by  Don  Quiterio  Anchuelo  Rodriguez,  for  four  pertenencias  to  be 
known  as  the  Santa  Lutgarda  mine.  Neither  Ong-Sayco  nor  Don  Anchuelo  gave 
precise  boundaries  or  descriptions  in  their  petitions,  but  it  is  believed  that  they  both 
struggled  for  the  same  deposit  of  ore — which  lies  juat  south  of  the  old  Hison  claim  and 
Tfhich,  from  its  position,  mai^  verv  possibly  have  been  a  relocation  of  Uie  old  Bi 


cochea  claim.  Notwithstanding  the  assistance  always  offered  by  the  officials  of  the 
Spanish  Inspeccidn  General  de  Minas  in  the  corrections  of  technical  and  legal  errors, 
the  Santa  Lutgarda  claim  was  an  unfortunate  one  and  has  been  the  subject  of  delays 
and  litigation,  the  fault,  it  aeema,  entirely  of  the  claimants.  I  quote  the  following 
from  the  report  of  the  chief  of  the  mining  bureau  to  the  acting  civil  governor,  in  re  the 
case  of  the  iron  miaea  of  Angat: 

"The  application  of  title  to  the  'Santa  Lutgarda'  draped  its  weary  length  along 
from  1873  to  1887  in  contest  with  the  'Ong-Sayco'  and  with  a  wanton  diaregard  of  the 
procedure  prescribed  by  law  and,  as  near  as  this  Bureau  can  tell,  the  title  uiereto  was 
never  issued  at  all,  although  the  Spanish  authorities  apparently  recognized  it  as  a 
valid  concession,  as  appears  by  the  official  visits  of  1887  and  1893,  and  the  statistical 
reports  of  1886  (1884)  referred  to  in  the  'Hison'  case.  One  thing  is  certain  that  the 
'Santa  Lutgarda'  does  not  contain  more  than  one  claim,  and  it  la  even  more  certain 
that  it  never  did  contain  the  land  embraced  in  the  'Hison'  grant,  or  any  portion  of 
it;  and  thus  the  permission  given  by  Suarez,  as  the  heir  of  the  deceased  Anchuelo,  is 
presumptuous  to  say  the  least,  even  if  it  can  not  be  designated  by  a  stronger  term." 

The  permission  referred  to  above  is  that  given  to  the  American  prospectors,  Wilson 
and  others,  to  occupy  certain  portions  of  the  Hison  claim. 

The  "Constancia'  claim  of  two  pertenencias  was  r^iilarly  solicited  by  Francisca 
Talag  on  February  22,  1879,  and  was  promptly  opposed  by  Don  Hilario  Fernando  on 
the  ground  that  the  land  solicited  was  his.  After  various  le^l  formalities  it  was 
shown  that  the  property  solicited  by  Dona  Francisca  Talag,  and  that  owned  by  Don 
Hilario  Fernando  by  inheritance  from  Santiago  Hison,  were  separate  and  distinct. 
Mid  on  March  8,  1880,  Don  Hilario  withdrew  from  fie  contest.  The  act  of  demarca- 
tion was  performed  on  June  23,  1880,  and  on  August  13  of  the  same  yea.r  the  title  of 
concession  was  granted  to  Francisca  Talag.  The  two  claims  of  the  "Constancia"  lie 
immediately  north  of  the  Hison  claim  as  shown  on  the  map.  The  present  claimant 
is  Don  Pedro  Otayco,  whose  deed  of  purchase  of  one  pertenencia  from  Dofia  Francisca 
Talag  bears  the  date  of  July  27, 1901.  The  price  paid  was  the  remarkably  small  sum 
of  200  pesos, 
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unti  is  a  new  claim  and  but  little  is  known  of  it,  excepting  that  it  was  regular 
solicited  on  November  21,  1892,  b^  Don  Franciaco  Sanchez,  and  after  due  course  ui 
legal  requirements,  the  demarcation  was  performed  by  Seaor  Abella  on  April  16, 
1893,  the  entire  proceedings  terminating  without  opposition  or  hindrance  whatever. 
The  proprietary  title  wbb  issued  on  June  9  of  the  same  year  by  the  governor-general, 
the  proceedii^  being  Imlized  by  the  director-general  of  civil  administration;  and 
it  was  rM:istered  by  the  Intendencia  General  de  Hacienda  on  June  19,  and  in  the 
General  IiiBpeccidn  de  Minas  on  August  18, 1893.  Thus  we  have  the  refreshii^  excep- 
tion of  a  mine  passing  through  the  various  slagee  to  perfection  of  title,  without  contwt 
or  opposition,  within  a  year.  Thiamine  was  recently  sold,  I  wbb  informed  during  my 
stay  in  Bulacan;  tor  the  sum  of  7,000  pesos,  to  a  new  owner  whose  name  I  can  not 
recall,  who  proposed  to  combine  forces  with  the  "Oonstancia"  smelter  and  work  the 
depoeit  for  a  time. 

This  brings  to  a  close  the  skeleton  history  of  the  iron  mines  of  Angat.  The  mines  of 
San  Miguel  de  Mayumo  will  be  the  subject  for  a  later  report. 

The  iron  deposits  of  Angat  lie  in  general  in  the  crystalline  rocks  of  the  western  flanks 
of  the  Cordillera.  I  have  never  heard  of  any  deposits  on  the  eastern  side  of  the  range. 
Among  the  spurs  and  more  important  hills  forming  the  buttresses  of  this  cordillera  there 
are  two  crests  running  roughly  parallel  with  the  main  range,  the  one  beginning  near 
Mount  Buga  and  running  to  the  west  of  the  Sapa-Santol,  or  Santol  Creek,  and  its  head- 
waters, the  Sapa-Tuyo,  and  terminating  a  short  distance  to  the  northwest  of  the  Con- 
Btaocia  claim;  and  another,  possibly  a  detached  continuation  of  the  former,  beginnii^ 
south  of  Mount  Tincugan  and  running  north  to  the  Pahiripan  Creek.  The  eastern  side 
of  the  first  range,  draining  into  the  Sapa-Santol,  and  the  Sapa-Tuyo,  the  western  side  of 
the  second,  draining  into  the  Monta  Muro  and  the  Pahiripan,  and  the  western  side  of 
Mount  Gamanglao  and  the  eastern  side  of  a  rai^e  without  name,  both  drained  by  the 
Maon  Creek,  contain  the  iron  depiwits  at  present  known.  It  mMt  be  confessed  from 
thestartthatnominesesist  in  these  hills.  A  mine  in  the  legal  sense  is  an  underground 
working  requirii^  artificial  lighting.  The  light  of  common  day  is  ample  for  all  purposes- 
at  present  in  the  so-called  mines  of  Angat.  Nothing  more,  so  far  as  I  have  been  able  to 
observe,  or  otherwise  learn,  has  existed  in  these  iron  deposils  than  the  mere  sinking  of 
shallow  pile  for  distances  of  from  6  to  30  feet,  through  the  overlyii^  clay  and  talc  to 
reach  the  bed,  or  the  "stripping"  to  equal  depth;  and  it  may  be  added  that  a  large 
amount  of  the  ore  smelted  in  the  past  came  from  bowlders  of  hematite  and  magnetite 
found  in  the  beds  of  the  mountain  streams.  Old  mine  pits  and  trenches  have  become 
filled  and  overgrown  with  forest  growth;  and  even  the  present  limited  workings,  aa 
above  described,  which  are  ample  for  the  supply  of  the  small  number  of  diminutive  fur- 
naces in  blast,  are  bo  completely  surrounded  with  dense  jungle  and  heavy  growth,  that 
the  study  of  the  outcrop  and  strike  and  therefore  any  estimate  of  the  extent  or  contin- 
uity of  the  beds  are  quite  impossible. 

All  indications  seem  to  me,  after  visiting  and  inspecting  these  isolated  workings,  to 
point  to  a  more  or  leas  continuous  bed,  oraseries  of  them,  for  the  Angat  country  at  feast. 
The  country  rock  is  maasive  and  therefore  no  dip  and  strike  of  stratification  are  poeaible. 
The  dips  and  strikes  and  thicknesses,  however  unsatisfactorily  they  may  iiave  been 
observed,  are  variable:  but  this  would  be  expected  even  in  highly  contorted  stratified 
rock.  It  may  be  safely  prophesied  that  when  stratified  formations  are  found  in  this 
region,  as  I  expect  them  to  be,  th^  will  be  found  lying  with  as  many  dips  and  strikes 
aa  the  iron  beds  present  to-day.  Therefore  the  various  dips  and  stnkes  of  these  iron 
beds  as  observed  do  not  in  themselves  constitute  an  objection  to  the  theory  of  more  or 
less  continuity. 

On  the  banks  of  the  Monta  Muro  Creek,  at  Sapang-Munti,  and  at  about  the  center  of 
the  claim,  the  bed  of  magnetite  is  extremely  irregular,  as  elsewhere,  and  the  strike  is 
roughly  from  northeast  to  southwest.  The  bed  is  from  3i  to  8  feet  thick  and  lies 
almost  vertical.  The  gangue  is  iron  pyrites  with  serpentine,  lying  in  bands  through 
the  bed.    The  country  rock  here  is  a  crystalline  slate  apparently  of  diabasic  origin. 

The  bed  of  ore  on  the  Constancia  claim,  occurring  on  the  steep  banks  of  a  little  creek 
called  Sapang-Tibagan,  which  empties  into  the  Maon,  baa  a  strike  of  N.  30°  E.  and  dips 
55°  to  S.  60°  E.  The  ore  is  hematite  and  magnetite  and  is  singularly  free  from  pyrites. 
Above  the  bed  lies  a  variable  thickness  of  clay,  resulting  from  the  decomposition  of  the 
crystalline  massives  and  immediately  over  the  bed  and,  in  the  upper  portions  mixed 
with  it,  is  found  green  foliated  talc.  The  general  thickness  of  ^e  pure  ore,  so  tar  as  ex- 
posed, is  from  5  to  6  feet,  and  with  the  mixtures  of  talc  and  clay  the  entire  iron-bearing 
bed  may  be  estimated  at  from  16  to  18  feet. 


posed,  ii 

bed  ma;  

At  the  time  of  my  visits,  in  March,  1902,  there  were  two  pits,  one  above  the  other  oi 
the  JjJUeide,  imcovering  the  ore  bed. 
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Two  little  mount^n  brooks  flowing  down  the  hillside  eastward  to  the  Maon  uncover 
the  present  and  the  old  workings  of  the  Hiaon  mine.  The  little  streams  are  roughly 
parallel  and  are  both  difficult  of  passive.  Tlie  northern  flows  over  the  outcrop  of  the 
present  Hiaon  workings,  where  there  now  stands  a  cabin  erected  by  the  American  pros- 
pectors mentioned  afcve.  This  stream  is  called  tlie  Tusig  and  its  rocky  course  is  the 
only  thoroughfare  to  the  outcrop;  the  problem  of  transportation  here,  aa  elsewhere,  is 
more  than  likely  to  be  a  serious  one ;  but  in  ttis  connection  I  may  surest  that  no  diffi- 
culty seems  to  stand  in  the  way  oi  aerial  wire  tramway  carriage.  The  stream  bed  ie 
strewn  with  great  bowlders  of  hematite  weighing  many  tons;  and  this  is  precisely  the 
reason  that  bo  little  development  has  been  done  upon  these  deposits;  nature  has  mined 
tie  ore,  and  the  smelter  men  finding  sufficient  for  their  limited  needs  have  naturally 
not  delved  for  more.  The  strike  ana  dip  of  the  Hison  outcrop,  I  could  not  even  approx- 
imately determine,  as  the  sides  of  the  stream  bed  are  precipitous  and  heavily  over- 
grown; the  outcrop  here  is  the  only  exposure,  and  little  or  no  development  work  has 
been  done.  The  depMit  is  from  35  to  SO  feet  thick — in  fact  the  natives  say,  probably 
with  reason,  that  the  "mountain  is  iron" — and  althot^h  the  upper  layers  are  impure 
with  pyrites  and  steatite,  the  lower  12  to  15  feet  are  formed  of  a  compact  micaceous 
hematite  with  apparently  no  foreign  mineral. 

The  workings  of  the  Santa  Lutgarda"  mine  consist  of  two  pits  sunk  for  about  12 
feet  each  through  the  overlying  clay,  upon  the  side  of  Pinugayan  Hill.  The  upper 
pit,  near  the  top  of  the  hill,  is  merely  the  remnant  of  an  ancient  working  and  no  obser- 
vations could  be  made  there.  The  lower  pit,  a  hundred  vards  from  theMaon,  ejtpoaeB 
an  irregular  bed  about  10  feet  thick  lying  nearlv  vertical,  with  an  approximate  strike 
of  N.  20°  E.  The  ore  bed  carries  within  it  streaks  of  steatite  and  serpentine,  but  I  saw 
no  pyrites.  This  has  long  been  considered  one  of  the  purest  iron  ores  of  the  Philip- 
pines.   The  ore  is  magnetite  and  hematite,  both  compact  and  massive. 

The  remaining  workings  of  this  Aneat  district  have  long  since  been  abandoned ,  and 
visits  to  some  of  them  merely  revealed  crop  falls  where  the  soil  and  alluvium  had  fallen 
in  and  the  beds  were  completely  coveredT.  However  much  satisfaction  I  might  have 
derived  from  uncovering  the  beds  in  these  old  pita  and  elsewhere,  I  was  nnahle  to  per- 
form any  work  of  this  sort  for  lack  of  time. 

The  information  above  presented  is  very  meager  and  is  entirely  unsatisfactory  to  me 
as  data  upon  which  io  base  an  estimate  of  the  extent  and  value  of  these  deposits. 
Therefore  no  such  estimate  will  be  attempted.  I  had  hoped  to  find  some  develop- 
ment work  done,  particularly  upon  the  ola  mines,  but,  as  suggested  before,  the  vast 
quantity  of  loose  bowlders  of  smelting  ore  lying  in  Moan  Creek  and  in  must  of  its  tribu- 
taries has  rendered  unnecessary  any  more  arduous  or  expensive  labor  than  the  breaking 
of  these  bowlders  and  the  transportation  of  them  to  the  near-by  furnaces. 

As  to  the  extent  of  these  beds,  I  am  strongly  inclined,  from  all  obtainable  data  and 
from  inference  of  the  vast  amount  of  float  and  the  broad  area  represented  by  the  out- 
croppings  and  exposures,  to  think  it  considerable  indeed.  As  for  the  purity  of  some 
of  them  I  respectmlly  call  attention  to  the  table  of  analyses  and  the  discussion  follow- 
ing. As  for  the  value  of  them,  it  must  be  remembered  that  many  factors  must  be  taken 
into  account,  such  as  the  market  for  ore  or  pig  iron,  the  cost  and  difficulty  of  mining 
and  of  transportation,  the  purity  and  extent  of  the  ores,  and  (he  cost  and  methods  of 
smelting.  With  present  means  oi  traa^rartation,  with  the  beds  of  ore  neither  pros- 
pected nor  developed,  with  the  market  fiir  iron  and  the  cost  of  importing  and  erectiM 
rainingandsmeltingmachinery  as  yet  uncertain,  it  is  my  opinion  that  the  question  o! 
tiie  v^ue  of  these  mint*  to  capital  is  sufficiently  important  to  justify  an  array  and 
amount  of  data  for  its  computation  that  is  not  obtainable  at  the  present  time.  It  ia 
well  known  among  mining  men  that  no  estimate  of  the  value  of  a  mine  can  be  haz- 
arded upon  Oie  evidences  at  the  outcrop  alone,  however  favorable.  "The  value  of  a 
mine  is  the  net  profit  that  it  will  brine  to  its  owner."  At  this  time,  therefore,  I  merely 
venture  the  opinion  that  these  beds,  being  probably  very  extensive  and  carrying  mwcn 
ore  that  is  pure,  are  worthy  the  development  that  is  absolutely  essential  for  the  com- 
putation oftheir  final  worth. 

The  accompanying  table  shows  the  results  of  analyses  of  iron  ores  of  the  Angat  dis- 
trict, made  for  me  by  Mr.  Paul  Stangl,  of  the  Bureau  oi  Government  Laboratories. 
Reducing  the  iron  determinations  to  metallic  iron  by  the  use  of  appropriate  factors 
from  Fr^nius,  and  adding  the  respective  products,  we  find: 


PeriMiit,   I  Perooat. 

No.  1 63.31  No.  5  A 44.16 

No.  3 51.85  No.  6  B 60.96 

No.  4 59.24 
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In  the  above  table  I  have  included  the  iron  repreeent«d  as  diatilphide.    Omitting 
this  amount  of  iron,  and  retaining  that  from  the  oxides  only,  we  find: 


No.  1 63.31     No.  5  A 37.33 

No.  3 50.10     No.  SB 60.95 

No.  4 59.24  I 

It  will  be  observed  that  No.  1,  No.  4,  and  Ho.  5  B  are  ores  eineularly  rich  and  pure. 
No.  1  and  No.  5  B  are  practically  free  from  sulphur  and  phoephorue,  those  two  m<«t 
objectionable  elementa,  and  all  three  would  auggest  themselves  as  suitable  for  manu- 
facture into  high-grade  steel  by  tte  Bessemer  process.  The  chief  impuriticB  are  silica 
and  alumina,  but  these  can  in  bo  way  impair  the  quality  of  steel  made  from  them. 
Extensive  tables  will  be  prepared  at  some  future  date  showing  how  well  these  three 
ores  compare  with  those  of  other  parts  of  the  world.  For  the  present  I  respectfully 
refer  the  reader  to  tabulated  analyses  published  in  the  eugineerii^  journals,  in  the 
text-books  on  the  metallurey  of  iron  and  steel,  and  in  the  valuable  publications  of  the 
United  States  Geological  Survey  and  those  of  the  surveys  of  the  mining  States.  In 
parsing,  I  call  attention  to  the  remarkable  absence  of  manganese  from  all  of  these  Angat 
ores,  and  to  the  presence  of  cobalt  in  No.  3. 

The  above  ores  as  sampled  by  me  were  not  picked  specimens.  In  the  table  follow- 
ing, in  which  are  given  the  resulM  of  a  series  of  assays  made  in  the  laboratory  of  thia 
bureau  in  the  days  of  the  Spanieh  Inspecci6n  de  Minas,  it  will  be  noticed  that  the 
metallic  ironruns  higherthanintheanalyseshyMr.  Stangl.  This  was  probably  because 
the  ores  were  sampled  from  the  piles  retidy  for  the  smelter  rather  than  from  the  face  of 
the  exposure;  but  of  the  facts  in  the  case  I  have  no  information.  Unfortunat,dy  the 
results  in  metallic  iron  only  are  given. 

The  metallui^y  of  iron,  as  at  present  practiced  in  these  islands,  is  confined  entirely 
to  Bulacan.  At  the  time  of  my  visit  to  the  iron  mines  of  AiKat  but  one  furnace  was 
in  blast;  and  in  describing  the  operation  of  this  I  shall  describe  the  operations  of  all, 
for  I  could  leahi  of  no  variation  elsewhere  in  the  province  from  the  practice  at  the 
Suarez  camarin.  It  gives  me  great  pleasure  to  acknowledge  here  the  many  courtesies 
extended  to  me  by  Seiior  Manano  Suarez-during  my  visits  to  his  works.  He  fully 
answered  all  of  my  many  questions,  and  he  assiated me  in  every  manner  in  my  measure- 
ments, and  in  the  making  of  sketches  and  photographs.  My  facilities  tor  Ite  observa- 
tion of  a  furnace  in  blast  were  made  as  complete  by  him  as  it  was  possible  for  them  lo  be. 

The  buildiiWB  in  which  the  smelting  is  done  are  constructed  entirely  of  the  pioducfs 
of  the  forests  of  the  neighborhood.  The  posts  and  rafters  are  of  trimmed  trunks  of  trees, 
the  pieces  are  secured  m  place  by  bejuco,  or  rattan,  and  the  thatching  is  of  cc^n  or  of 
nipa — thus  no  metal  of  any  kind  is  required,  and  the  camarines  are  made  with  the 
bolo  as  the  only  tool.  These  primitive,  but  well  ventilated,  inexpensive,  and  appar- 
ently satisfactory  structures  are  illustrated  in  sketches  and  photographs  accompany- 
ing this  report.  The  Constancia  camarin  was  in  process  of  construction  during  my 
survey,  and  it  is  here  shown  wilh  the  roof  plu^ly  thatched.  The  custom  in  the  hills  is 
for  the  maestro,  or  smelter  foreman,  to  assemble  his  ^istants,  and  with  them  to  clear 
and  level  the  land  selected  for  the  smelter  site,  to  dig  the  clay  from  the  stream  banks, 
bake  it  into  bricks,  and  from  these  to  construct  the  furnaces,  to  cut  the  required  pieces 
and  erect  and  roof  the  camarin,  to  prepare  the  molds,  tuyeres,  slag  pots,  and  blowers, 
to  bum  the  charcoal  and  sort  the  ore,  to  keep  the  books  and  to  pay  the  men,  and  finally 
to  smelt  the  ironand  send  forth  the  finished  product.  From  the  uncleared  forest  to  the 
columnof  cargadores  bearing  the  plowshares  and  points  to  the  market,  the  entire  work 
is  intrusted  to  the  maestro  and  to  his  assistants.    This  small  industry  is  a  singularly  inde- 

Eendent  one,  and  so  far  as  I  could  learn  the  one  requirement  of  the  entire  process 
eyond  all  that  th§  forests,  ore  banks,  and  streams  of  these  narrow  mountwn  valleys 
could  furnish,  is  a  limited  amount  of  boneblack  used  in  coating  the  molds. 

The  camarin  once  constructed  is  divided  roughly  into  three  parts,  as  shown  in  the 
sketch.  One  side  is  given  up  to  stalls,  or  little  rooms,  in  which  live  the  workmen  and 
where  are  stored  the  supplies  and  the  furnace  products.  Another  side  is  divided  into 
ore  bins  and  charcoal  bms.  The  main  central  space  is  open  and  is  given  over  to  the 
smelting  proper.  In  the  center  of  this  space  are  the  two  lurnaces,  with  bamboo  plat- 
forms at  the  sides,  upon  which  the  feeders  stand,  with  the  tapping  holes  and  slag  run- 
ways at  the  front,  and  with  the  blower  or  air  compressor  and  the  connecting  clay 
tuyeres  behind.  Opposite  the  furnaces  runs  a  row  of  molds,  always  placed  in  position 
for  pouring  immediately  after  the  last  castings  have  been  dumped. 

The  furnaces  are  generally  made  of  sun-baked  fire  clay,  the  material  being  obtained 
from  the  decomposition  of  the  crystaUine  feldepathic  rocks  of  the  neighboring  hillsides. 
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In  Bome  cases  the  bricks  are  molded,  and  the  furnace  ia  built  up  of  these.  In  others 
the  fUinace  itself  ia  molded  as  one  piece,  dried,  and  afterwardsbound  with  rattan  or 
iron.  The  tliickneas  is  so  great  that,  nowithstandiM  the  intense  smelting  heat  on  the 
hearth,  the  rattan,  or  bejuco,  is  not  burned  oS.  In  building  tie  furnace  a  rectangular 
space  6  by  8  inches  ia  left  above  the  blow  and  tap  holes,  and  into  these  are  inserted 
blocks  of  a  very  silicioua  rock,  meaauring  6  by  8  by  15  inches,  and  called  buga  by  the 
natives.  The  word  buga  is  surely  a  misnomer,  aa  it  ia  the  T^og  for  pumice.  This 
quartzose  rock  is  quamed  near  la  Mesa  for  this  especial  purpose,  and  me  ironmasters 
pay  2  pesos  for  each.  They  are  used  end  about,  and  I  ima^ne  are  for  the  sole  purpose 
of  lumishing  silica  to  the  als^.  That  they  do  furnish  silica  is  shown  by  the  ends  or  the 
blocks  when  removed. 

The  hearth  of  the  furnace  is  shallow  and  nearly  circiilar.  It  ia  from  4  to  6  inches 
deep  and  about  2  feet  4  inches  in  diameter.  The  total  height  ot  the  iximace  is  7  feet  5 
inchea,  measured  from  the  ground,  and  the  distance  from  bottom  of  earth  lo  top  of 
furnace  is  6  feet.  The  thickness  ot  the  annular  rii^  formed  by  average  right  section  is 
1  foot,  although  this  thickness  ia  alightly  greater  toward  the  hearth. 

The  tuyere  is  a  pipe  of  best  selected  and  baked  fire  clay,  connected  with  the  blower 
at  one  end,  passing  through  the  furnace  and  opening  upon  the  hearth  at  the  other. 
It  is  2  feet  7  inches  long,  B  inches  in  gross  diameter,  and  with  an  inner  diameter  of 
li  inches. 

The  air  compressor^  or  blower,  is  aa  ingenious  as  it  is  interesting.  It  is  made  from 
the  hollowed  cylindrical  trunk  of  a  tanguUe  tree  and  is  9  feet  8  inches  long  and  1  foot 
7  inches  in  its  ^"eateat  diameter.  One  end  of  this  blower  reals  upon  the  ground  and  ijie 
other  ia  supported  1  foot  6  inchea  from  the  ground  by  a  crosspiece  of  wood.  The  ends 
of  the  blower  are  furnished  with  semicircular  valves  of  leather  and  wood,  suspended 
from  above  and  closing  by  the  preBsure  of  air  against  them  when  the  piston  moves 
toward  them.  The  valves  are  aj  inches  by  7  inches.  A  separate  piece  of  wood,  con- 
tainiiw  the  compartment  into  which  the  air  is  forced  and  from  which  it  ia  driven 
through  the  tuyere  into  the  furnace,  is  fitted  into  the  main  blower,  and  made  air- 
tight. It  contains  an  opening  at  ea«h  end  into  the  compressor.  The  connection 
between  the  tuyere  and  the  air  comjiartment  is  frequently  a  short  piece  of  cast-iron 
pipe  fitted  tight.  The  piston  is  a  circular  piece  ot  wood  well  fitted  and  carrying 
around  its  perimeter  a  double  thickness  of  feathers.  The  piston  rod  is  of  balite  wood, 
16  feet  long  and  furnished  with  a  double  handle. 

The  molds  for  the  present  smelter  practice  are  of  two  shapes,  and  of  different  sizes  tor 
the  large,  medium,  and  small  castings.  These  molds  are  made  of  carefully  selected 
andgroundclay,  and  thebotfomhalvesare  "formed"  bymeans  of  pieces  of  narra  wood 
cut  to  the  shapes  and  sizes  of  the  castings  desired.  (Analyses  of  the  days  di^  from  the 
BtreamsidesanduBedin  the  construction  of  furnaces,  tuyeres,  molds,  etc.,  are  given  in 
Plate  XIV,)  The  inner  suriacea  are  freshly  coated  for  each  casting  with  a  paint  made 
of  a  mixture  of  boneblack,  ground  palay,  and  water.  The  halves  of  the  molds  are 
placed  in  wooden  frames,  bound  close  ti^ether  with  rattan,  and  set  upon  a  pair  of 
forked  sticks  for  the  pouring.  They  are  well  Oluatrated  in  the  accompanying 
photographs. ' 

The  ore  baskets  used  in  feeding  the  furnace  are  wedge  shaped  and  are  1  foot  4  inches 
long,  1  foot  2  inches  wide,  and  6  inches  at  the  back.  The  flat  baskets  used  in  feeding 
the  charcoal  are  circular,  and  2  feet  in  diameter  and  5J  inches  high. 

The  xwuring  pot,  or  ladle,  is  made  of  fire  clay,  bound  with  iron  and  furnished  with  a 
stout  wooden  handle.  Its  inner  dim.en8iona  are  about  8  inchea  and  6  inches  tor  the 
laiKer  and  smaller  diameters,  respectively,  and  6  inches  deep.  The  few  tools,  such  as 
pokers,  Htirringrods  for  the  furnace,  and  ore  hammers  and  picks  for  the  ore  beds,  are  of 
wroi^ht  iron. 

The  ore  beds  are  worked,  aa  I  have  already  mentioned,  in  the  open  and  in  the  most 
primitive  manner.    No  system  whatever  is  followed,  save  the  very  rudest  methods  of 

stripping"  and  quarrying.  Theore,  being  broken  down  by  means  ot  crowbars,  picks, 
and  small  sledge  hammers,  is  carefully  hand  sorted  and  carried  by  caigadores  to  the 
smelter.  Hereitiareduced  to  a  uniform  size  of  about  I*  by  JJ  by  IJ  inches  by  means 
of  a  small  cube-shaped  hammer  having  tour  breaking  edges. 

The  charcoal  is  burned  near  by  by  the  smelter  men,  who  cut  the  forest  trees  of  the 
third,  fourth,  and  fifth  groups  tor  the  purpose.  They  make  an  excellent  quality  of  well 
burned  charcoal,  and  to  this  valuable  fuel  much  of  the  success  of  the  native  smelters 
is  due. 

Before  "blowing  in"  a  furnace  the  hearth  and  body  are  filled  with  glowing  fuel,  the 
air  driven  through,  and  the  furnace  well  and  evenly  dried  and  heated,  "niis  being 
accomplished,  the  ore  and  fuel  are  introduced  alternately,  the  proportion  for  the  pre- 
liminary stage  being  one-half  an  ore  basket,  as  above  describect,  of  metal,  to  four  full 
charcoal  baskets  of  fuel.  After  the  furnace  is  well  heated,  the  iron  reduced  and  run- 
ning upon  the  hearth,  and  the  blast  well  on,  the  normal  proportion  is  thereafter  fed  tu 
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the  fuTMice  o(  one  Ml  basket  of  ore  to  four  of  charcoal,  and  the  furnace  ia  kept  filled, 
with  a  cone  of  heaped  charcoal  on  top.  (In  one  of  the  small  phot<^«pli8  a«company- 
it^  this  report  I  mve  attempted  to  show  the  native  maestro  with  his  one  empty  ore 
basket  and  Ihe  four  charcoal  oaekets. )  The  air  coiapreBaor  ia  worked  at  an  average  rate 
of  17  strokes  per  minute,  and  the  pressure  and  volume  seem  ample  for  the  purpoae. 
The  proceee  oi  reduction  is  comparatively  simple,  as  the  ore  is  self-fluxinB;  and  the  fuel 
is  very  pure,  there  being  no  fluxes  required  whatever,  save  that  from  the  buga  rock, 
above  mentioned.  This  reduction  is  caused  by  the  carbon  monoxide,  which  is  itself 
produced  by  the  carbon  dioxide  of  the  burniiw  fuel  coming  into  contact  with  the  hot 
charcoal.  The  analyses  of  the  slag  that  I  sampled  are  given  in  Hate  XIII,  and  it  will 
be  noticed  that  the  simplicity  of  the  process  is  paid  tor  with  aloss  of  20  per  cent  of  metal. 

The  slageing  of  the  sUica  and  alumina  with  a  certain  proportion  of  the  iron  is  rapidly 
formed  ana  escoradorea  draw  off  the  slag  every  two  or  Qiree  minutes  when  the  furnace 
ia  working  well.  The  pourings  are  made  every  two  or  three  hours.  The  pouring  pot 
is  filled,  and  the  meastro  passes  down  the  line  of  molds,  with  the  pot  of  molten  metal, 
upon  which  floats  a  cover  of  burning  charcoal;  and  he  rapidly  fills  mold  after  mold. 
The  remainim  metal  is  returned  to  uie  hearth.  As  rapidly  as  the  castings  harden  in 
the  molds  the  latter  are  taken  down  and  opened,  the  castings  thrown  out,  and  the  sur- 
faces of  the  molds  are  relined  with  paint  and  prepared  for  another  pouring.  About  15 
molds  are  in  constant  use  by  one  nimace  m  good  running  order,  8  of  these  for  plow- 
shares and  7  for  pointa. 

The  finished  product,  as  made  at  present  in  the  smelters,  is  of  the  largest  size  only  of 
plowshares  and  points.  These  are  exhibited  in  various  positions  m  photographs 
accompanying  this  report;  and  I  have  attempted  a  sketch  in  which  are  shown  the  use 
of  the  parta  on  the  Filipino  plow.  The  plowshare  of  this  largest  size  weighs  i^  pounds. 
The  castings  are  onlv  mirly  good  in  quality  and  might  be  greatly  improved. 

The  expenses  and  profife  of  this  industry  are  too  variable  to  be  readily  ascertained. 
During  the  plowing  months.  May  and  June,  the  pair,  which  consists  of  a  plow^are  and 
a  point,  bring  1  peso,  and  the  Angat  people  buy  the  entire  product.  During  the  other 
months  a  large  part  of  the  product  is  sent  to  Manila  and  is  sold  here  at  the  rate  of  from 
70  to  90  pesos  per  hundred  pairs.  The  costs  of  transportation  are  variable.  Senor 
Soarez  pays  the  cai^dores  1  real  tor  each  pair  carried  from  tie  smelter  to  Angat, 
and  as  each  averswes  about  eight  pairs  he  mdtee  8  reals  or  1  peso  for  the  round  trip  of 
about  15  miles.  When  the  nwds  are  good  it  costs  4i  pesoa  to  get  100  pairs  to  Manila; 
when  they  are  bad,  as  in  the  rainy  eeaeon,  it  costs  7  pesos.  Because  of  the  shortage  of 
labor,  at  the  wages  Senor  Suarez  can  afiord  to  pay,  he  informed  me  th^  he  can  not  get 
enough  men  to  keep  even  one  furnace  in  blast.  He  said  that  he  would  work  three 
furnaces  if  he  could  get  the  men.  During  my  visit  he  complained  that  we  Americana 
overpaid  native  labor  throughout  the  islands  and  that  native  employers  with  limited 
plants  could  not  compete  for  labor.  Aa  it  ia  he  must  blow  out  his  furnace  from  time  to 
time  to  put  his  limited  force  to  cutting  timber  for  charcoal,  to  the  making  of  molds, 
tuyeres,  and  other  suppUes,  and  to  general  repair  work.  He  estimated  four  months' 
smelting  a  year  as  good,  that  is,  producing  from  2,000  to  3,000  pairs  each  month-  four 
months,  as  medium,  or  producing  from  1,500  to  2,000  pairs,  and  four  months,  during 
which  time  the  furnace  la  largely  out  of  blast,  as  poor,  or  producing  from  800  to  1,000 

The  laborers  required  for  one  furnace  are  almost  as  many  ga  tor  two  and  are  2  luaestros 
or  foremen,  who  have  general  chiuve,  1  escribiente,  or  clerk,  2  escoradores,  or  alapnen, 
who  also  act  as  brajenantee^  or  moldera,  4  heladores,  or  blowers,  and  from  4  to  7  other 
common  laborers  who  obtain  and  prepare  the  ore  and  fuel.  These  men  are  "found" 
and  are  paid  by  the  amount  produced,  the  unit  being  60  carabao  loads  of  20  pairs  each. 
Seiior  Suarez  told  me  that  toe  food  he  gave  the  men  depended  upon  the  quantity  and 
quality  of  their  work,  and  that  when  everythii^  waa  running  well  and  lie  output 
steady  and  large  he  fed  them  with  the  best  he  coiud  buy.  He  estimated  that  the  cost 
to  him  in  fooa  and  wages,  for  men  enough  for  one  furnace,  averaged  about  60  pesos  a 
month  during  the  working  season,  or  about  40  pesos  thro<^h  the  year,  and  that  ijie 
variation  was  between  20  and  100  pesos.  His  annual  taxee  during  the  Spanish  regime 
were  116  pesos  to  the  General  Government  and  48  pesos  to  the  pueblo  of  Angat.  He 
seemed  much  concerned  over  the  cost  that  his  fuel  would  be  to  him  under  the  present 
Forestry  Regulations.  He  stated  that  he  cut  only  the  cheaper  grades  of  trees  for  char- 
coal, and  yet,  upon  looking  over  the  taxes  impoaed  at  the  present  scale,  he  said  that  he 
would  be  compelled  to  shut  down  it  he  were  forced  to  pay  the  full  amount.  I  could 
get  DO  itatistics  whatever  upon  this  subject  of  the  cost  ot  his  fuel,  and  this  is  a  matter 
of  regret  to  me  because  it  is  a  most  essential  factor  in  the  operation  of  furnaces  in  this 
rwion  upon  a  laager  scale. 

With  the  above  incomplete  data  I  have  attempted  to  form  some  sort  of  estimate  of 
the  profits  of  one  furnace,  run  under  unfavorable  conditions.    With  more  furnaces 
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aad  improved  methods  the  profits  would  correspondin^y  increase.  One  great  diffi- 
culty in  the  attempt  at  an  eetimate  is  the  division  of  product  ae  to  place  of  sale,  the 
profits  being  greater  when  the  plowshareB  are  sold  in  Angat.  The  following  is  intended 
to  be  more  Bi^gestive  than  accurate. 

Estimate  of  profits  from,  one  blast  fvnuice. 

Sale  of  6,000  pairs  in  Angat  at  JO. 90 ■. $5,400.00 

Sale  of  14, (NX)  pairs  in  Manila  at  $0.75 10,500.00 

Annual  receipts 16, 900. 00 

Transportation  of  6,000  pairs  to  Angat  at  $0.12 J _..  750,00 

Transportation  of  14,000  pairs  to  Manila  at  $0.70 9, 800. 00 

Wt^es  and  food  for  employees  for  20,000  pairs _ 1, 000. 00 

Tasea  under  Spanish  regime 163.00 

Annual  expenditures 11,  713. 00 

Annual  profits 4, 187. 00 

In  the  above  no  account  has  been  taken  of  coat  of  mine  and  plant. 

Tte  latter,  of  course,  costs  very  little  indeed.  There  is,  and  has  been,  eo  much  un- 
fortunate litigation  and  quarrelii^  over  these  mines  and  camarines  that  no  data  on  the 
subjects  were  obtainable. 

It  would  seem  that  if  a  market  could  be  assured  for  a  large  output  of  these  plow- 
shares and  other  castings,  or  of  pig  iron  of  high  grade,  if  charcoal  can  bo  had  at  reason- 
aMe  rates  or  if  our  islands  can  furnish  lignite  of  a  quality  to  give  good  producer  gas,  if 
the  transportation  rates  can  be  materially  reduced,  and  if  competent  labor  can  be 
secured,  that  a  lar^e  modem  furnace  smelting  the  best  of  these  ores  could  operate  at  a 
handsome  profit  to  its  owners.  I  am  inclined  to  think  that  the  above  conditions  can  be 
satisfactorily  settled  and  that  there  is  a  future  for  the  iron  industry  in  the  Philippines. 

Herewith  I  give  the  only  statistics  available  of  iron  production  in  Bulacan.  The 
information  is  for  the  year  1884  and  was  furnished  by  the  governor  of  Bulacan  on 
February  4,  1886. 

Siatislict  of  iron  production  in  Bulacan,  1884. 
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Of  the  remainii^  factors  in  the  mineral  industry  of  Bulacan,  unfortunately  but  little 
could  be  learned.  This  province  has  undoubtedly  produced  some  placer  gold  in  past 
years,  but  no  statistics  whatever  are  available.  Some  months  ago  a  prospector  showed 
me  several  ounces  of  rather  coarse  placer  gold  that  he  said  came  from  the  hills  of  Bula- 
can, but  he  offered  no  information  whatever  as  to  the  location.  This  reticence  at  that 
time  was  of  course  most  natural;  there  waa  then  absolutely  no  1^1  protection  whatever 
for  these  men  in  their  finds.  Several  prospectors  whom  I  met  in  Bulacan  fold  me  that 
they  had  washed  the  sands  of  many  of  the  streams,  but  had  found  nothiiw  excepting  in 
the  hills  to  the  north  of  Norzagaray,  where  there  was  some  placer  gold.  My  guides  fre- 
quently spoke  of  gold  in  the  streams,  but  their  descriptions  were  too  vague  to  be  of  any 
worth,  Jos^  Fajardo  told  me  that  a  small  sapa,  or  stream,  emptying  into  the  Angat, 
just  above  the  town  of  that  name,  carried  gold,  and  that  he  had  staked  out  several 
claims.  He  also  said  that  tie  Sapa  Ape,  which  was  very  indefinitely  described,  atone 
timecarriedagreat  deal  of  gold.  And  so  there  are  rumors,  and  tales  that  are  told,  but 
of  definite  information  there  is  nothing.    The  purposes  of  my  survey  were  either  i 
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would  soon  fumiBh  the  information  deeired.  I  fully  expect  to  hear  of  discoveriea  of 
boUi  placer  and  q  uartz  claims  in  the  upper  hills  of  Bulacan. 

Graphite  pebbles  were  found  by  me  in  the  bed  of  the  Pangisijan  Creek,  near  Mount 
Tucoa.  No  further  evidences  of  a  deposit  was  obtained,  althoi^h  I  examined  ^e 
headwaters  rather  carefully  for  them.  Among  the  metamorphic  rockH  of  the  cordillera 
there  probably  exists  deposits  of  this  valuable  mineral. 

Lignite  of  a  very  infenor  grade  and  in  thin  seams  has  been  formed  in  the  shales  of 
Bulacan.  I  saw  two  of  these  seams,  one  at  the  barrio  Sampaloc,  in  the  shales  exposed 
by  the  Bayabas,  and  one  on  the  upper  Sapa-Santol.  They  were  absolutely  valueless, 
neither  being  more  than  a  few  inches  thick.  An  inferior  lignite  is  also  found  in  the 
arroyo  Laguio  Malaqui,  near  Norzagaray.  No  coal  mining  l^  ever  been  done  in  this 
province,  and  no  concessions  for  coal  have  ever  been  granted  here.  The  importance  of 
a  good  hgnite  in  Bulacan,  capable  of  fumishii^  producer  eaa  for  future  iron  smelting, 
can  not  be  overestimated.  In  Eizal  Province,  under  conditions  similar  somewhat  to 
those  in  Bulacan,  an  excellent  gas-making  coal  has  been  discovered  in  quantity.  It 
is  possible  that  such  deposits  may  yet  be  found  under  the  coral  limestone  formations  of 
Bulacan.  It  is  notable,  in  this  connection,  that  no  valuable  coal  has  yet  been  discov- 
ered in  the  mountains  east  of  the  plain  of  central  Luzon,  with  the  single  exception  of 
reported  finds  near  Baler,  on  the  Pacific  coast. 

Building  stone  of  good  grade  and  great  beauty  can  bo  quarried  from  the  crystalline 
rocks  of  the  range.  The  tonalites,  or  the  finegrained  quartz- diorites,  and  the  aplite, 
would  make  handsome  stones,  capable  of  receiving  high  polish.  The  development  of 
this  industry,  however,  must  indefinitely  await  a  demand  for  the  stone  and  for  better 
transportation  facilities. 

Vast  quantities  of  limestone  are  available  in  Bulacan  for  use  as  road  metal,  as  furnace 
flux,  as  building  sf«ne,  and  for  the  workii^  of  lime.  The  latter  is  the  only  purpose  for 
which  limestone  is  now  used,  and  this  branch  of  the  mineral  industry  is  practiced,  as 
far  as  I  could  learn,  at  Banabang  only,  on  the  Bayabas  River,  near  Ai^at,  the  range 
ci  hills,  of  which  Mount  Pecote  is  a  prominent  part,  showing  extensive  exposures  of  a 
finegrained,  cteani-coiored  limestone  on  their  western  slopes.  This  rock  is  not  regu- 
larly quarried,  but  the  large  slabs  and  bowldeis  of  the  rock  Iving  on  the  surface  of  the 
ground  are  broken  and  carried  to  the  kiln  at  Banabang,  a  half  mile  to  the  west.  This 
limekiln  is  fired  up  only  when  there  is  a  sufficient  demand  in  Angat  or  in  some  of  the 
other  towns  for  several  hundred  pounds  ot  lime.  It  is  owned  and  operated,  I  was 
informed,  by  five  natives,  residents  of  Angat.  These  partners  in  the  ousiness  do  al! 
the  work  of  obtaining  and  hauling  the  stone  and  fuel,  and  of  digging  and  puddling  the 
clay  required  for  building  up  the  sides.  There  ia  therefore  no  expense  for  hhoi,  and,  as 
they  pay  nothing  for  either  stone  or  clay,  the  expense  account  is  practically  that  ot  the 
fuel.  The  native  operators  use  dried  bamboo  stalks  tor  fuel,  and  tliey  say  that  by  burn- 
ing these  they  can  obtain  a  hotter  fire  than  with  wood  or  charcoal.  The  stallca  are  cut 
in  lengths  of  4  feet  and  are  piled  tike  cord  wood  near  the  kiln.  The  unit  of  measure- 
ment and  of  payment  is  the  "talacsan,"  which  is  1  vara  long,  1  vara  high,  and  4  feet 
wide.  The  requirement  for  one  firii^  is  60  "lalacsans,"  which  cost  1  peso  each.  The 
average  product  of  lime  in  one  firing  is  300  cavans,  or  about  640  bushels.  The  lime  is  of 
excellent  grade,  and  now  sells  in  the  towns  for  a  peso  a  cavan,  whereas  in  the  days  of  the 
Spanish  regime  it  brought  but  a  peseta  a  cavan.  Therefore  tor  one  firing,  producing 
30O  cavans,  worth  a  peso  each,  the  total  cost  of  which  amount  is  60  pesos,  the  profit  is 
evidently  300—611=240  pesos.  This  divided  among  five  men  yields  48  pesos  each  for 
15  days  of  work.  There  is  apparently  a  comfortable  profit  to  tne  owners  in  this  small 
business.  The  lime  made  by  them  is  fine  and  white,  and  has  a  very  good  reputation  in 
the  towns,  and  is  in  fair  demand.    It  has  not  been  used  in  agriculture,  so  far  as  I  could 

The  process  is,  of  course,  a  very  simple  one.  The  limestone,  or  calcium  carbonate, 
being  properly  heated  in  a  partially  closed  oven,  gives  up  its  carbon  dioxide,  and 
remains  as  calcium  oxide.  A  sketch  is  shown  herewith,  exhibiting  the  principal 
dimensions  of  the  kiln.  The  body  of  the  oven  is  below  the  surface  of  the  ground,  as  is 
the  firing  box.  The  hole  from  which  the  lime  is  taken  opens  upon  the  hank  of  the 
stream  just  above  the  road,  so  that  loading  upon  carts  is  r^ily  fecilitated.  The  red 
clay  dug  from  the  fields  is  puddled  by  foot.  The  slabs  ot  stone  ace  piled  in  the  fona  of  a 
luve,  with  a  hollow  space  within  and  with  an  opening  into  the  firebox.  When  the 
arrai^ment  is  complete,  the  outer  surface  is  covered  with  straw  for  3  or  4  inches,  and 
over  this  is  carefully  plastered  the  clay  to  the  same  thickness,  with  a  series  of  holes 
thfbiwh  the  shell  for  draft.  The  draw  hole  is  then  tamped  with  clay,  the  kiln  is  gradually 
heated,  and  finally  the  proper  degree  of  heat  is  obtained  and  continued  to  the  end  of  the 
operation.  The  draw  hole  is  opened  from  time  to  time  for  the  removal  of  the  ashes. 
lae  firii^  requires  eight  days  and  nights  of  continuous  attention,  and  the  preparation 
for  each  burning  requires  sevtn  days  of  labor.  There  were  formerly  two  kilns  in  opera- 
tion at  Banabang,  but  at  the  tirae  of  my  visit  there  was  but  one. 
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CONCLUSION. 


Before  concluding  this  report  I  wieh  to  repeat  my  appreciation  of  the  work  of  Mr. 
Martin,  the  photographer  of  the  bureau  of  govennnent  laboratories,  whose  photo- 
graphfl  accompany  this  report.  Mr.  Martin's  work  Bpeaka  for  itself,  and  it  is  a  pleasure 
to  record  the  fact  that  with  him  exist  the  combination  of  exception^  ability  and 
devotion  to  the  good  of  the  public  service. 

Should  the  government  ever  take  steps  toward  the  settii^  aside  of  certain  public 

lands  as  parks,  in  order  to  im— — ■-"  ■■''■"• 1  — » — '  ' ■— i-  -  '-       ' 

therein,  I  beg  t* 


Puning  Creek  immediately  adjacent. 


In  Slimming  up  the  geolc^y  of  Bulacan  I  refer  ^ain  to  the  fact  that  the  crystalline 


lands  as  parks,  in  order  to  preserve  whatever  unusiial  natural  beauty  may  be  found 
L,  I  beg  to  call  attention  to  the  Puning  Cave  and  that  part  of  the  valley  of  the 

B  rocks  have  been  found  in  place  in  the"cordillera,  which  fact  confirms  . 

hypothesis  of  Itierand  Von  Drasche,  and  which  settles  a  point  apparently  in  doubt 
durii^  the  compilation  of  the  "Geology  of  the  Philippine  IslandB,"  by  Prof,  G.  F. 
Becker,  of  the  United  States  Geolc^cal  Survey.  I  further  call  attention  to  the  findiMr 
of  a  vegetable  foeail,  encased  in  a  pebble  in  the  stream  bed  of  the  Bayabaa,  whichTl 
believe,  is  the  oldest  fossil  in  point  of  geological  history  yet  discovered  in  the  Philip- 
pines.   It  apparently  points  liick  to  the  eeuly  Mesozoic,  possibly  to  the  Paleozoic. 

The  miuCTal  resources  of  the  province  have  been  as  fully  discussed  as  time  and  the 
data  obtainable  would  permit.  The  interesting  method  of  smelting  the  iron,  which  is 
over  a  century  old,  and  the  origin  of  which  I  have  not  ascertamed,  is  fairly  well 
illustrated  by  sketches  and  photographs. 

For  ready  reference  I  have  given  lists  of  illustrations  and  photographs  and  a  skeleton 
index  of  the  report. 

In  conclusion,  I  beg  to  express  the  hope  that  this  preliminary  field  work  may  but  be 
thefirst  of  maJiy  surveys  and  studies  to  be  prosecuted  by  tliis  bureau;  that  the  future 
work  may  be  broadened  and. its  usefulness  increased  by  an  added  force  to  tlie  per- 
sonnel, so  that  with  a  division  of  labor  a  much  greater  amount  of  work  can  be  performed ; 
and  that,  finally,  the  cameat  efforts  to  make  the  results  of  this  first  survey  of  value 
may  have  so  far  been  siiccessful  that  encouragement  may  result  for  extensive  work 
in  the  future  in  the  study  and  development  of  the  mineral  resources  of  the  Philippine 
islands.  Capitalists  are  always  willing  to  pay,  and  to  pay  well,  for  mines,  quarries, 
or  other  mineral  deposits  that  they  know  to  be  of  worth;  the  discovery  and  develop- 
ment of  these,  fair  and  honest  reports  upon  them,  and  inducements  to  capital  to  invest 
in  them  will  result  in  largely  increased  business  in  these  islands,  in  better  transpor- 
tation, in  better  wages,  in  a  natural  pride  on  the  part  of  the  natives  in  the  value  ol^the 
metallic  wealth  hidden  in  their  hills,  and  finally  in  such  an  increase  in  industrial 
prosperity  as  could  never  have  been  known  had  not  the  capital  and  brains  of  the 
outside  world  been  invoked  to  that  happy  end. 

Kespectfully  submitted. 

Hiram  Dkybr  McCaskey,  B.  S., 
Mining  Engineer  for  the  Mining  Bureau. 

Mineral  medicinal  springs  of  Bulacan. 


Santa 
Matilde. 


Density  at  7«0  mm 
Tempsraturea  ol  wati 
Wa1«r 


Jiygen  gnunmesp 


Chlorin. 

Sulphuretted        hydrogen 

gnunmee  per  liter 
Cftrbonic  acid  grammes  per 

Bnlphitiic   Bcld    grammes 

Silicic  acid    ErammSB  pel 

liter        . 
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Mineral  medicinal  springt  of  B\Aacan — Continued. 


SanBatael, 
8au  UIguef 
de  Ifayumo. 

Santa 

SanJose. 

NorzBgacay. 

SanMarlano. 
Noria«arsy. 

Corapoaltion  ot  water— Cont'd. 
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Traces. 
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.sum 

Hypotiier- 

Sulphydric. 
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carbonated 
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Hypo  t  her- 

HypotUer- 

FerrimlDous, 
Bicarbana- 
ted. 

Bypoth^r- 

S^liydrlc. 
Sodium  eal- 

Inated. 
Nitrogena- 

Hypothei^ 

mat. 
aulphydrio. 

Sodium 
ted." 

Analytes  of  »ome  tron  ares,  jurisdietion  of  Angat-Bulacan. 

t.  Paul  L.  Stangl,  analytical  chemist,  bureau  goveminent  laboratories,  ] 
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No.  4,  mag- 
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No.SA.hem- 
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pyrites. 
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hematite. 
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J 
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a754 

Trace. 

IS 

2:i84 

1.930 

":1 

3.  12 

21340 

Trace. 

3 

1.03B 

100,040 

99.983 

100,064 

100.087 

No.  I,  Micaceoue  om  fro 
No,  3,  Compact,  brittle. 
No.  4.  Crystalline,  masa 
No.5A.  Second.c1ase or 
No.  S  B.  FlTSt-class  ore. 


Luster  metallic.    From  Conetancla  m 
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I  of  iron  ore*  made  in  fA«  lahoratwy  of  tbe  ingpeeciin  <k  Minas,  Manila,  P.  I. 


Location. 

Town. 

Province. 

Deac^ptloQct  mineral. 

Streak. 

iron. 

'ST-  "™- 

do 

69.45 

Santa  Liitgarda 

ao 

do 

Foliated  Calcoae  red 

Constanola 

d. 

Sapaiw  Bacol 

?,^fX. 

Santa  Ynes 

Boaoboao 

Morong 

cord  of  the  Spanish 


Analyses  of  some  liiMstones,  jtiritdicli»n  of  An^at-Bulacan. 
IBj  Mr.  Paul  L.  Stangl,  analytical  chemist,  bareau  ol  goveroment  laboratories, 


No.  8. 

NO.  9. 

».». 

Per  «n(, 

618530 
.113* 

'.2m 

^5330 
-1020 

:2030 

Per  cent. 
:2660 

'.im 

:i734 
None. 

^:::::::::;:::::: 

; 

«40 

i;"--- 

Mm 
oaoo 

99,9532 

100.3138 

No.  3.  Santa  Margarita  spring,  Bayabas  River. 

No.  9.  BanabaM;,  Bayabas  River. 

No.  13.  Santa  Margarita  spring,  Bayabas  River. 

Analyses  of  blastfurnace  slog,  jurisdiction  of  Angat-Bulactm. 


[By  Mr,  Paul  L.  StangI,  a 


alytica 


lU  or  govern 


iries,  Manila  ) 


Qualitative  analvBis  gave  following  constituentB:  As,  Fe,  Mg,  Al,  Ca,  SiO^,  0,  S,  P, 
CI,  Na,  K.  Mn. 

Mechanical  separation  gave  1.6525  per  cent  metallic  irun  embedded  in  slag  as  gran- 
ules and  a  laree  amount  of  carbon  in  lorm  of  charcoal. 

Quantitative  analysis  gave:  SiOj,  42,028  per  cent;  MgO,  2.310  per  cent;  AljOj 
23,683  per  cent;  Pe,  19.2122  per  cent  (calculated  as  Fe^Oj,  27.446  per  cent). 

NoTE.— This  slag,  taken  as  representative,  from  the  slag  heap  of  the  Santii^ 
Camarin  is  of  a  vitreous  green  appearance,  containing  embedded  pieces  of  charcoal 
and  granules  of  iron,  and  diows  imperfect  fusion  and  great  loaa  of  metal. 
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Analyses  of  some  clayt,  jvriidiction  of  Angat-Bulacan. 
[By  Mr.  Paul  L.  St8t«l,  fUialytlCttl  chemist,  bureau  olgo^'emment  laboratories,  Manila,.] 


No-O. 

No.  11. 

No.  12. 

RS.Og* 

410 

Trace. 

2.92 
Trace. 

"a 

Percent. 

sr^^^  ^ 

.47 

Tra™, 
2.63 

B:^- 

^« 

100.62 

■ 

No.    6.  "  CoEstancla,"  camaiin,  Bream  white,  showing  (tee  quart! . 
No.  11.  ''Constancla,"eamarin,  cream  white,  showing  free  quart i. 
No,  12,  "Coustanola,"  eamarin,  light  brown,  for  briS. 
These  claye  are  used  in  the  making  of  Jurnaoes,  tuyeres,  and  moldR. 

Analyses  of  a  diabase  and  of  the  "huga"  sandstone. 

[ByMr.  Pftiill,.  Stangl,  analytical  Dhemlat,  bureau  of  government  hibcirator 


No.7,dlabase.           ^lin-a'aS!!?" 

^%T- 

~rsK" 

Total. 

2.21 

2:24 

i.m 

c^y  ■■■■... 

iS 

26,80 

100,00 

2.72 

Plate  A.  Camps  of  the  Survey, 

B.  TranBportation  of  th.e  Buppliee. 

C.  Native  maestro,  with  oi*  and  fuel  baskets.     Furnace  in  blast. 

D.  Limestone  beds.     Bayabas  River  above  Santa  Margarita  Spring. 

E.  The  same  as  D.    Nearer  view. 

F.  The  "trail"  up  a  branch  of  the  Maon  Creek  to  Hison  mine. 

G.  The  bed  of  ore  at  the  Hison  mine. 

H.  The  bed  of  ore  at  the  Otayco  (Constancia)  mine. 

I.  Camp  Burritt. 

J.  Nearer  view  of  ore  bed  of  Constancia  mine. 
K,  Folded  limestones  and  shales.    Bayabas  Eiver,  La  Mesa. 
L,  Ore  beds  of  old  Hison  mine. 

M.  Preparation  for  charcoal  burning.  Suarez  camarin. 
N.  Face  of  stripping  to  uncover  ore  bed.  Hison  mine. 
0.  Ore  bed.     Constancia  mine. 

P.  Hiils  and  plain.    From  Mount  Calabaza  toward  Manila. 
Q.  The  Otayco  camatin. 
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Platb  R.  Interior  of  Suarez  camarin  showmg  tuyeres  and  molda. 

S.  Interior  of  Santiago  camarin.    Piston,  tuyeres,  and  blower. 

T,  Interior  of  Puning  Cave. 

U.  Plow  point  in  center.     Stares  of  two  sizes. 

V.  Same  as  U. 

W.  Same  as  U,  back  view. 

X.  Looking  down  Bayabaa  Valley  from  La  Mesa  Barrio. 

Y.  La  Mesa  Barrio. 

Z.  Panorama  from  Mount  Maquina  looking  northeast  and  east.    Mount  Cutad 
to  the  left,  Mount  Puning  in  the  center.     General  view  of  La  Mesa  Basin. 

AA.  Panorama  from  Mount  Maquina  lookii^  northwest,  west,  and  southwest. 

Mount  Tugod  to  the  right.    Mount  Sampaloc  to  the  left.    Angat  Eiver 
and  Plain  to  extreme  left  beyond  range  of  hiUs. 

AB.  Panorama  from  lower  point  on  Mount  Maquina,  showing  Mount  Sampaloc 

to  the  right,  Mount,  Pecote  in  center,  and  Mount  Balite  in  left  foreground. 

AC.  Mount  Tincuian  from  Mount  Calabaza. 

AD.  Mountains  and  forests.     From  Mount  Calabaza  looking  east  to  Mount  Pilong 

AE.  Panoramic  view  of  Ai^t  Eiver  from  north  bank,  looking  toward  town. 

AF.  Limestone  bowlders  in  Bayabaa  River  just  below  Camp  Burritt. 

AG.  Limestone  rocks  in  part  in  place.     Bayabaa  River. 
AH.  Trail  on  Mount  Calai>aza  leading  into  forest, 

AI.  fteparations  for  charcoal  burning.    Snarez  camarin, 

AJ.  Bulacan  blast  furnace.    Blower  removed. 
AK,  Santiago  camarin  on  Oonstancia  claims. 
AL.  Entrance  to  Punine  Cave. 

AM.  Camarin  of  Maria  Fernando,  in  couise  of  construction 
AN.  Molds  for  casting  plow  points.     Suarea  camarin 

AO,  Tilted  limestone  beds.     Bayabas  River  across  the  stream  from  Santa  Mar- 
garita Sprii^. 


J.  Map  showing  location  of  the  springs 

4.  Sketch  of  limekiln,  Banabang,  Buiacan, 

5.  Sketch  of  a  Buiacan  iron  camarin, 

6.  Sketch  of  a  Buiacan  blaat  furnace. 

7.  Sketch  of  furnace  ahowiiw  blower  or  air  compressor 

8.  Sketch  o£  Filipino  plow,  showing  share  and  point. 
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By  Arthur  J.  Eveland. 


The  Mining  Bureau, 
Manila,  P.  I,,  October  19,  1905. 
Sib;  I  have  the  honor  to  tranBinit  herewith,  recommendi^  its  early  puhlicstion, 
the  material  prepared  hy  Mr.  A.  J.  Bveland,  jfeologist,  mining  bureau,  tor  Bulletin 
No.  4  at  this  bureau,  entitled  "A  Preliminary  ReconnoiMance  ol  the  Mancayan-Suyoc 
Mineral  Region,  Lepanto,  P.  I." 

This  reeuit  of  the  first  field  work  by  Mr.  Eveland,  in  difficult  Philippine  fields, 
flhould  be  of  value  to  those  interested  in  the  mineral  resources  ot  theee  islands  and,  in 
my  opinion,  reflects  much  credit  upon  Mr.  Eveland  and  the  party  under  his  chMge. 
Very  respectfully, 

H.  D.  McOaskbt, 
Chief  of  the  Mning  Bureau. 
Hon.  D.  C.  Worcester, 

Secretary  of  the  Interior,  Manila. 


The  Mining  Bureau, 
Manila,  P.  I-,Marchi8,  1905. 
Sir;  I  have  the  honor  to  submit  herewith  the  manuscript  of  a  preliminary  report  on 
the  mineral  depoeits  of  the  Mancayan-Suyoc  region  of  Lepanto  Province,  ial&nd  of 
Luzon,  P.  I.    It  has  been  prep^ed  for  publication  as  a  bulletin  of  the  mining  bureau. 
Very  respectfully, 

A.  3.  Eveland,  Oeologitt. 


The  field  work  upon  which  is  huaed  the  following  preliminary  report  on  the  mineral 
deposits  of  the  province  of  Lepanto,  Luion,  P.  I.,  occupied  the  latter  part  o!  the 
"winter"  Bcason  of  1903-4,  and  from  early  in  March  to  the  middle  of  June.  This 
period  of  three  and  one-half  months  may  by  no  means  be  taken  as  the  time  available 
m  the  investigation  o£  the  area,  as  the  early  advent  of  the  rainy  eeason  rendered  work 
impwicticBble  approsimately  one-half  of  tiat  period,  the  daily  torrential  rains  tenni- 
nating  field  Work  with  un&iling  r«ularity.  In  addition  to  the  time  ^ent  actually  in 
the  mH,  ax  weels  were  required  for  transportation  to  and  from  Manila,  and  at  the 
cloie  Of  the  season's  work,  discontinued  when  it  was  absolutely  impossible  to  do  mCm; 

«The  illustrations  mentioned  in  this  report  have  I>eeii  omitted  uad  are  on  ^  is 
the  War  Deptotment. 
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8  and  equipment  in.  its  care,  occupied  six 

!n  liadertaken  in  the  Philippine  Istatide. 
Only  to'a  small  extent Tiae  any  priiaary  triangulation  work  been  carriea  on,  and  that 
only  on  the  coaeta  and  harbors,  under  the  United  Statee  Coaet  and  Geodetic  Survey. 
The  party  was  therefore  organized  as  completely  as  possible  under  the  conditionB,  for 
varied  and  general  work,  and  consisted  of  the  writer  aa  geolt^st  and  chief,  with  Mr. 
H.  M.  Ickis  and  Mr.  M.  Goodman,  field  aaaiatants,  and  two  rodmen.  The  absence  of 
onefleldassistant.waaunavoidabiofor  over  a  month,  and  the  connection  of  one  rodman 
with  the  party  was  severed  almost  immediately  upon  reaching  the  field,  so  that  the 
party  practiciuly  consisted  of  the  geolo^st  in  charge,  with  one  field  aasistant,  one  rod- 
man,  and  such  native  (Igorot)  labor  as  could  be  obtained,  for  the  major  part  of  the  time. 

Ho  detailed  investigations,  except  such  as  could  be  profitably  earned  on  with  the 
limited  force  and  time  at  hand,  were  contemplated.  The  region  which  was  to  be 
visiteS  has  been  long  prominent  in  the  infant  mineral  industry  of  the  islands,  and  only 
such  work  that  would  give  a  better  and  fuller  knowledge  of  the  mineral  resources  of  - 
the  region  and  an  aid  to  those  interested  in  its  development, and  future  progress  was 
undertaken. 

For  these  and  other  reasons  this  report  is  not  comparable  with  more  extended  and 
detwled  studies,  which,  it  is  hoped,  arc  to  he  undertaken  in  the  near  future,  but 
attempts  to  approach  more  closely  such  reconnoissance  work  aa  was  carried  on  with 
wonderful  success  by  the  United  States  Geological  Survey  in  Alaska.  Indeed,  the 
conditions  of  Alaskan  work  are  not  greatly  dissimilar  to  the  conditions  under  which 
all  scientific  field  work  is  accomplished -in  the  Tropics.  The  lack  of  transportation 
facilities  is  one  of  the  worst  evils  to  deal  with.  For  every  item  in  the  equipment  and 
supplies  of  use  during  a  more  or  less  extended  field  trip  there  is  a  problem  large  in  Its 
proportions.  In  the  present  work  the  absence  of  horses  or  any  pa«k  animals  thruBts 
the  burdens,  literally,  on  the  shoulders  of  mankind.  And  the  Asiatic  races,  while 
much  may  be  said  in  their  favor,  do  not,  as  a  rule,  take  kindly  to  continued  labor. 

In  carrying  on  geological  work  one  meets  with  the  excessive  vegetation  of  the  Trop- 
ics, limiting  one'e  vision  to  a  matter  of  feet,  and,  in  correspondence,  the  great  thick- 
neea  of  soil  and  decomposed  rock  material  render  the  solution  of  even  the  most  simple 
stratigraphic  problem  a  labor  in  itself.  And  considerably  not  the  least  in  proportions 
are  the  climatic  conditions  which  Europeans  have  to  face. 

In  view  of  these  conditions  therefore  the  report  submitted  is  to  be  understood  to  be 
purely  preliminary  in  scope,  and  the  results  and  deductions  based  upon  it  may  pos- 
sibly be  subject  to  future  revision  and  modification  when  more  detailed  investTgations 
are  carried  out. 

The  actual  route,  which  is  indicated  in  the  index  map  (PI.  I),  and  means  of  trans- 
portation of  the  party  are  briefly  as  follows:  From  the  map  it  will  be  seen  that  the  area 
indicated  lies  approximately  160  miles  almost  due  north  of  Manila.  The  railroad  from 
Manila  north  at  present  only  reaches  Dagupan,  in  the  province  of  Pangasinan.  Ah  the 
most  direct  means  of  reaching  the  territory,  then,  the  party,  with  its  outfit,  provisions, 
and  other  equipment,  was  embarked  February  24  on  the  coast  guard  steamer  Maabate 
and  on  February  27  was  disembarked  at  Canaon,  in  the  province  of  Ilocos  Sur, 

The  trail  inland,  up  the  valley  of  the  Balidbid  Eiver  to  Salcedo,  north  along  the 
western  flank  of  the  Cordillera  del  Teila  to  Concepcion,  then  over  the  Teila  Tiea  to 
Angaqui,  and  south  to  Cervantes,  in  the  valley  of  the  Abra  River,  presented  no  other 
difficulty  than  lack  of  transportation.  Owing  to  delays  in  securing  "cargadores"  it 
was  not  until  March  fi  that  Cervantes,  the  capital  of  Lepanto-Bontoc  province,  was 
reached;  but  finally,  on  March  11,  the  firet  permanent  camp  of  the  mining  bureau 
party  was  pitched  at  Mancayan,  the  "barrio"  or  village  which  was  the  seat  of  mining 
operations  of  considerable  importance  in  tne  past. 

For  two  months  Mancayan  was  made  the  base  of  operations  for  that  portion  of  the 
mineral  region.  At  the  end  of  about  that  time  camp  was  shitted  to  Suyoc,  some  dis- 
tance to  the  south,  from  which  the  operations  were  completed. 

It  may  be  well  to  give  a  brief  r^ian4  of  the  work  done,  in  order  that  the  under- 
standing maj'  be  fully  clear. 

Of  pnme  importance  to  any  geological  work,  the  topographic  base  map  merits  the 
first  consideration.  As  Uie  relative  position  of  this  area  could  not  be  determined  from 
any  previous  maps  or  data,  recourse  was  had  fo  astronomical  methods,  and  permanent 
monuments  erected  on  determined  points.  Checking  on  these,  a  base  line  was  laid 
out,  according  to  the  customary  procedure,  with  its  conjunctive  system  of  tertiary 
triangulation  over  the  area.    On  account  of  the  numerous  claims  recorded  and  the 
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mable  value  to  future  development  work  in  this  district,  and  therefore  more  attention 
waa  given  to  it  than  the  general  character  of  the  investigation  would  seem  to  cajl  for. 

The  general  investigations  were  conducted  along  three  distinct  lines,  viz: 

(1)  A  haety  reconnoiasance  of  a,  large  area  considerably  beyond  the  immediate 
vicinity  of  the  ' '  mineral  region." 

(21  Route  surveys,  from  the  coast  to  the  mineral  region,  by  two  distinct  routes. 

(3)  A  detailed  study,  as  far  as  the  operations  permitted,  of  the  ore  deposits  and 
geology  of  the  district  proper. 

In  connection,  data  were  recorded  for  the  future  more  purely  geolc^ical  work  in  the 
islands,  the  work  instituted  under  the  Spanish  regime  by  Abelta,  Centeno,  Santos,  Von 
Drasche,  and  others,  and  which  will  he  carried  on  under  American  direction  and 
operation. 

As  stated  before,  the  advent  of  the  rainy  season  terminated  further  work  in  June,  and 
the  part^  returned  to  Manila,  The  geologist  proceeded  overland  to  the  south,  through 
the  province  of  Benguet,  for  a  haaty  reconnoissance  of  the  valley  of  the  Agno  Hiver, 
and  to  examine  the  mineral  districts  of  Benguet  in  order  to  prepare  for  the  fi^d  work  in 
the  future,  when  these  areas  will  be  taken  up.  The  mountain  trails  were  followed  as 
far  as  Baguio,  the  capital  of  Benguet,  and  from  there  on  the  route  was  via  the  new 
government  road  to  Dagupan,  where  connection  with  the  railroad  is  made.  At  the 
time  of  the  arrival  of  the  geologist  in  Dagupan  railway  communication  was  broken,  due 
to  heavy  floods,  and  a  steamer  was  taken  t«  Manila.  The  entire  trip  south  waa  made 
under  extremely  hard  conditions,  the  floods  and  storms  attendant  upon  the  rainy 
season  beii^  the  prominent  opx>osing  factor. 

The  remainder  of  the  party,  under  chaise  of  Mr.  Goodman,  field  asaistant,  took  the 
back  trail  via  Angaqui,  Concepcion,  and  Salcedo  to  Candon.  Boats  could  not 
make  a  landing  at  that  season  of  the  year,  neither  was  it  posalble,  owing  to  the  flooded 
condition  of  the  coaatal-plain  rivers,  to  proceed  northward  to  a  possible  favorable 
embarking  point.  In  fact,  the  return  from  Cervantes  to  Candon  was  attended  with  the 
utmost  danger  and  hardships  at  all  stages  of  the  route,  and  that,  in  addition  to  bringing 
Baiely  through  the  equipment  and  collections,  a  detailed  route  survey  waa  made  is 
greatly  to  the  credit  of  that  portion  of  the  party.  It  waa  able  to  make  its  way  south  to 
San  Fernando,  thence  via  steamer  to  Dagupan,  and  from  there,  railway  communica- 
tion having  been  restored,  to  Manila.  From  San  Fernando,  while awaitrngtransporta- 
tion  to  Manila,  a  survey  was  made  via  Baon,  Naguilan,  and  Sablan  to  Bsguio,  tiie 
capital  of  the  province  of  Benguet,  more  or  less  the  central  point  of  the  minerEd  district 
of  that  province.  By  the  two  route  aurveys  described  above  the  two  main  lines  of 
communication  to  the  coast  from  the  mineral  regions  have  been  accurately  mapped  for 
the  first  time.  Comment  on  the  future  value  of  theae  surveya  is  unnecessary,  and  they 
are  included  in  the  text. 

The  forgoing  outline  gives  briefly  the  actual  movements  of  the  party  in  their  gen- 
eral relations  to  the  island  of  Luzon.  Of  the  difficulties  that  were  met  with  and 
overcome  nothing  can  be  written  that  adequately  presents  the  true  conditions.  Geo- 
logical work  in  the  Tropics  has  for  its  attendant  evils,  and  to  a  very  small  extent 
henefita,  certain  conditions  that  nothing  but  actual  experience  reveals. 


In  the  course  of  the  field  work  the  Mining  Bureau  party  had  reason  to  be  grateful 
for  much  asaistance  in  various  ways.  An  attempt  is  here  made  to  acknowledge  theae 
aids  and  to  expreaa  the  keenest  appreciation  of  the  many  courtesies  whiSi  were 
extended  and  which  in  many  cases  were  far  beyond  the  requirements  of  the  official 
duties  of  the  several  gentlemen  named.  This  appreciation  is  due  to  Capt.  F.  F.  Stew- 
art, of  the  Coast  Guard  steamer  MasbnU,  for  much  information  and  for  assistance  in 
embarking  and  diaembarking  the  party  and  equipment;  and  to  Mr.  William  A.  Reed, 
governor  of  I,epanto-Bontoc;  Messrs.  Kane,  supervisor,  Moir,  fiscal,  and  Travia,  treas- 
urer, of  the  same  province,  for  their  uniform  courtesy  and  assistance.  To  Seiior  D. 
Martin  Mills,  tor  his  cordial  and  unfailing  hospitality  and  much  information,  and  to 
Sefior  Don  Augusto  Fuster,  administrador  de  las  minas  de  eobre,  Mancayan,  for  val- 
uable data  concerning  the  past  condition  of  the  Mancayan  mines.  To  Messrs.  Gaffney 
and  Henry  Eeeder,  who,  at  the  advent  of  the  Mining  Bureau  party,  were  the  only 
American  miners  at  that  time  in  the  district,  the  writer  is  indebted  for  a  great  deal 
of  information  and  aid,  moat  of  which,  without  their  guidance,  would  have  been 
missed.  These  latter  gentlemen  gave  their  services  freely  as  guides  in  the  various 
explorations,  during  many  days.  To  Mr.  William  Woodward  manks  are  due  for  the 
use  of  a  substantial  house  in  the  latter  part  of  the  survey,  in  the  inclement  weather; 
and  lastly,  but  by  no  means  the  leaat,  to  the  many  officials,  provincial  and  local;  of 
the  regions  through  which  the  party  passed,  and  who  In  every  case  gave  all  the  assist- 
ance in  their  power. 

WAR  1906~voL  9 i8 
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Chapter  II. 


„  ,         ,  n  the  Philippinea,  South 

.  ,  .  [variably  intereatiug.  The  story  of  the  minea  of  Mancayan 
oueiH  uo  exception  to  this,  and  in  view  of  the  present  development  of  the  district  it  is 
believed  it  may  be  of  sufficLent  importance  to  be  given  briefly  nere. 

According  to  the  previotis  writers.o  the  attention  of  the  thinking  public  of  the  Philip- 
pines and  Spain,  and  especially  of  those  interested  in  the  mining  industry,  was  for  a  long 
time  drawn  to  the  northern  portion  of  Luzon  aa  a  possible  source  of  mineral  wealth,  as 
there  appeared,  and  in  some  abundance,  pots  and  other  implements  of  pure  copper 
which  were  said  to  have  come  from  there.     Santos,  in  his  report,*  says: 

"Even  in  some  of  the  most  ancient  histories  of  these  islands  (Philippines)  copper  is 
cited,  among  other  metals,  as  one  of  the  products  which  nature  affords  with  consider- 
able abundance,  the  natives  of  the  mountains  utilizii^  it  for  arras,  ornaments,  and  in 
a  profitable  businesa.  But  the  most  noteworthj'  docuraent,  which  claims  attention  by 
its  official  character  and  its  exactness,  as  later  is  verified,  is  the  communication  to  the 
governor  of  his  eicellency  the  captain-eeneral,  D.  Pascual  Entile,  of  the  20th  of  June, 
1833 ,  in  which  he  states  that  the  utensifi  that  the  Igorots  of  the  ruM:ed  mountain  ranges 
which  separate  the  Province  of  Cagayan  from  that  of  Ilocos  maie  m  the  copper  from  the 
mines  have  been  known  for  several  centuries.  *  *  •  With  this  communication 
was  sent  minerals,  bars,  and  spikes  of  the  metal  mentioned,  which,  assayed  in  the 
direccifin  general  de  minas,  gave  such  good  valuee  tiiat  not  only  was  it  recommended 
that  means  be  adopted  tor  the  exploitation  of  so  much  mineral  but  it  gave  rise  to  the 
creation  of  the  inspection  of  1838  and  the  mining  law  of  1846." 

From  such  sources  as  these  it  became  evident  that  valuable  mineral  deposits  existed, 
and  in  1850  it  culminated  in  the  sending  of  a  mUitary  expedition  intfl  the  region  to 
make  an  investigation,  a  show  of  force  being  essential  to  Spanish  eiploration. 

With  this  expedition  was  sent  D.  Antonio  Hernandez,  one  of  the  government  engi- 
neers, to  make  an  investigation  of  the  deposit,  map  routes  to  it,  collect  specimens,  and 
in  general  obtain  as  much  information  ae  possible  for  the  public.  In  this  regard  it  is 
interesting  to  note  the  message  of  the  inspector  of  mines,  Sefior  Sainz  de  Baranda.     He 

"I  believe  it  ismysacredduty  to  give  you  a  very  special  command.  The  mines  are 
situated  at  a  place  very  distant  from  all  centers  of  population  and  the  inhabitants  of  the 
country,  if  not  at  war  with  the  Christians,  are  not  by  any  means  subjugated,  and  of  a 
savage  and  ferocious  character.  I  charge  you,  therefore,  do  not  expose  your  life  impru- 
dently, or  your  health,  tor  not  only  the  examination  and  the  mines  but  all  of  them  and 
all  the  savages  of  Pangasinan  and  Ilocos  combined  are  not  worth  the  life  of  a  Spaniard, 
and  least  of  all  of  an  ei^ineer  of  your  merits  and  circumstances. ' ' 

Hernandez  left  Manila  February  3.  1850,  and  proceeded  to  Mancayan  via  the  east 
coast  of  Luzon  to  San  Fernando,  thence  overland  to  the  mines,  returning  about  a  month 
later,  having  spent  seventeen  days  in  mountain  travel.  His  description, il  preceded  by 
thegeneral  narrative  of  the  expedition,  is  as  follows; 

"Marching  from  Sugud  to  the  north-northwest  to  find  the  valley  of  the  Abra,  there  is 
found,  after  three  hours  of  travel  in  the  territory  of  Mancayan,  in  the  immediate 
vicinity  of  the  rancherias  of  Pacpac  and  Tavio,  a  deep  glen  where  runs  the  Arrovo 
Tavio  orMagamban.  This  glen  is  bounded  on  the  north  by  the  mountain  Aban,  on  the 
south  by  the  Sapit,  and  on  tlie  east  by  the  Tavio,  more  extensive  and  elevated  than  the 
other  two.  In  the  southern  side  of  tne  first  is  presented  a  cut  or  face  of  60  or  70  feet  in 
height  and  190  or  200  varas  (600  or  650  feet)  in  length,  caused  by  the  landslides  which 
have  been  p'roduced  by  past  excavations  in  the  middle  of  the  acclivity,  and  the  con- 
stant action  of  the  atmospheric  agents,  showing  in  places  a  considerable  mass  of  compact 
quartz  with  pyrite  of  iron,  whose  limits  can  not  be  figured,  because  it  is  seen  to  be 
covered  by  soil,  not  presenting  apparent  stratification,  but  broken  and  full  of  fissures 
on  all  the  surface;  some  parts  are  filled  with  decomposed  quartzose  or  earthy  sub- 
stances stained  generally  by  oxides  of  iron  or  carbonate  of  copper,  and  others,  although, 
in  lesser  number,  hung  with  small  crystals,  generally  of  barite, 

"Hernandez,  Antonio:  Reconociraiento  de  un  Criadero  de  Oobre  en  el  Monte 
Aban,  Termtno  de  Mancayan,  1850.  Santos,  Jose  Maria;  Informe  sobre  las  Mitifis  de 
CobredelasRancheriasdeMancayan,  .  .  .  enelDistritodeLepanto,  .  .  .  Filipinas, 
1862,  Drasche,  R.  von:  Fragmente  au  einer  Geolc^ie  die  Insel  Luzon  (Philippmen), 
1878:  etc. 

tOp.  cit.     Translated  by  A.  J,  Eveland. 

cTranslated  by  A.  J.  Eveland. 

d  Translated  by  H.  D.  McCaekey,  chief  of  the  Mining  Bureau. 
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rries  in  some  places  §ray  copper,  now  intimately  diBeeminated  in  the 
the  same  maniifir  aa  18  the  pyrite  of  iron,  again  in  small  veins  from  two 
n  irregular  cavitiesand  m  pockets  of  no  great  exten- 
;nd  compact  with  tlie  quartz  without  any  appear- 
ance of  continuity;  at  others  filling  more  or  less  completely  the  crevices  of  the  rocks, 
leaving  several  fissures  or  ajiecieaoigeodes  with  marked  crystallization;  and  in  others 
Anally — and  this  happens  m  preference  in  the  masses  of  larger  size — it  is  found  seba- 
rat«d  from  the  quartz  hy  well-marked  bands  of  gouge  or  selvage  of  a  species  of  fine 
clay  and  of  great  whiteness,  although  frequently  stained  by  the  green  carbonate  of 
copper. 

"Over  the  larger  concentration  of  gray  copper  which  Js  presented  to  view  there  has  ■ 
been  opened  a  species  of  irregular  excavation  of  some  4  varas  (13  feet)  in  dej>th.  and  in 
one  of  the  aides  is  found  a  face  of  the  mineral  7  feet  in  width  and  10  in  height,  termi- 
nating in  the  for^round  in  selvage  and  empacked  in  a  tereno  summarily  weak  and 
decomposed.  This  being  under  the  surface  covered  by  rocka  and  fragments  of  quartz, 
it  is  impossible  to  see  where  or  in  what  form  it  is  extended;  in  a  like  manner  the  cut 
of  the  excavation  does  not  permit  of  judging  as  to  the  extent  of  the  deposit,  either 
in  length  or  depth,  seeing  only  that  it  continues  to  the  interior  of  the  mountain  and 
to  the  bottom  of  the  work. 

"The  mineral  pertains  to  the  kind  called  "tenantite"  (tedrahedrite?)  or  arsenical 
gray  copper,  being  a  sulphide  of  copper,  arsenic,  and  iron,  and  containing  above  44  per 
cent  of  copper,  29  of  sulphur,  18  of  arsenic,  and  9  of-iron,  and  not  including  the  silica, 
which  is  found  mechanically  mixed  and  therefore  in  variable  quantities.  This 
species,  which  is  that  which  constitutes  the  deposit,  is  found  in  a  mass,  somewhat 
crystallized,  and  with  the  crystals  there  are  found,  although  in  small  quantities, 
small  portions  of  pyrite  of  copper,  anhydrous  crusts  oi  silica,  tablets  of  barite  covered 
by  crystalliEed  quartz,  and  some  pyrite  of  iron.  The  matrix  is  compact  quartz  with 
some  barite,  andmanyspecimensofter  the  aspect  of  a  breccia  of  quartz  with  cement  of 
gray  copper. 

The  works,  which  consist  only  of  holes  or  small  caves  of  few  varas  in  extension,  are 
found  scatterwi  over  a  distance  of  approximately  180  varas  (600  feet).  And  judging 
by  the  considerable  quantity  of  waen  which  covers  the  ground  to  the  arroyo,  and  the 
cut  which  is  seen  in  the  side  of  the  m.ountain,  attended  on  the  other  hand  by  little 

5 resent  activity  of  works,  it  is  to  be  presumed  that  the  exploitation  of  this  deposit 
ates  back  to  a  very  ancient  period.  In  the  beginnii^  they  probably  worked  on  top 
of  the  site  where  they  are  now  workii^,  and  by  drerees,  after  havii^  exhausted  the 
mineral  immediately  under  the  surface,  have  gone  lower  toward  the  arroyo,  thereby 
precipitating,  little  by  little,  through  lack  of  system,  a  considerable  mass  of  rock, 
which  has  removed  a  large  part  of  the  ancient  works;  nevertheless,  there  are  yet 
preserved  pacta  of  it  of  greater  extent  than  those  which  are  now  worked. 

"To  open  a  work  the  Igorota  commence  to  collect  water  in  a  kind  of  pool  or  basin 
which  they  hiive  formed  on  top  of  the  declivity,  letting  it  out  through  one  opening, 
thus  causing  to  fall  with  considerable  violence  a  mass  of  water,  uncoveni^  the  mineral, 
and  indicating  the  more  appropriate  places  for  exploitation.  The  excavations  are 
executed  by  means  of  fire.  Placii^  a  little  wood  fastened  to  the  wall,  they  ignite  it 
and  the  following  day  the  mass  b  found  split,  which  they  easily  separate  from  the 
copper  by  crushing  with  stones. 

"Although  the  mass  of  the  deposit  is  a  compact  quartz  very  consistent,  it  is  full  of 
fissures,  which  makes  it  necessary  to  support  it,  andTfor  this  they  employ  small  logs  of 
pine  which  they  place  in  irregular  numbers  at  the  places  threatening  ruin;  notwith- 
standing liiis,  tnere  is  no  mine  which  offers  even  half  a  security,  and  several  mishaps 
caused  by  cavings  have  already  occurred. 


"The  mineral  after  being  extracted  from  the  mine  is  submitted  first  to  a  roasting,  or, 
better  yet,  a  crude  melting;  for  this  tho  natives  open  in  the  ground  a  hole  one  cuarta  in 
diameter  by  two  or  three  fingers  deep,  which  they  cover  with  some  thin  sticks  forming 
a  gridiron,  above  which  Ibey  place  a  small,  compact  heap  of  mineral,  held  down  by  a 
bi^rd  or  piece  of  tree;  and  they  cover  all  with  thin  pine  wood,  leaving  a  protected 
hollow  above  the  board.  They  ignite  this  at  once,  leaving  it  alone  until  it  has  con- 
sumed the  wood  and  completely  heated  the  sulphur  of  the  mineral,  which  takes  two  or 
three  houre.  The  products  are  an  impure  mass  of  copper  mixed  with  earthen  sub- 
stances and  pieces  of  coal  and  scorias  of  quartz  which  offer  the  aspect  of  a  breccia  in 
which  the  cement  haa  partly  disappeared,  converting  it  into  a  porous  mass. 

"The  copper  matte  then  suffers  a  melting  process  for  black  copper,  which  they 
execute  in  the  foUnwing  manner:  They  make  a  hole  six  or  eight  fingers  in  diameter 
which  they  aunound  with  stones  forming  a  species  of  hearth  o: 
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open  space  for  the  placing  of  a  pipe  connecting  with  a  cylinder  bellows.  This  con- 
Biata  of  two  cylinders  made  from  a  hollowed  trunk  of  pine  in  which  run  pistons  formed 
by  blocks  of  wood  dressed  on  their  circumferences  with  drv  herbs  and  chicken  feath- 
ers, which  are  held  down  only  by  the  bellows,  so  they  work  in  the  manner  of  springs 
against  the  interior  surface  of  the  cylinders.  In  the  lower  part  there  is  a  hole  and  m 
that  they  place  a  cane,  closing  the  valve  at  the  beginning  of  the  stroke. 

"Having  formed  the  oven  in  this  manner  they  charge  it  with  pine  fuel,  mixed 
copper,  and  matte,  and  put  the  bellows  in  motion,  taking  care  to  add  the  fuel  in 
proportion  to  its  consumption,  and  to  agitate  little  by  little  with  a  cane  so  the  copper 
may  fall  to  the  bottom  and  be  cleanM  from  the  foreign  substances  with  whidi  it 
'may  be  mixed.  When  they  know  that  the  copper  has  all  united  into  one  mass,  which 
should  take  place  after  ten  or  fifteen  minutes,  they  stop  the  bellows  and  take  out  the 
coal  and  scorias  which  overfloat  the  metallic  batn,  leaving  it  uncovered  until  it  has 
hardened  a  little  and  acquired  sufficient  consistency  so  that  it  may  be  handled.  The 
product  is  a  cake  of  black  copper  of  rough  and  broken  surface  full  of  earth  and  pieces 

"This  cake  they  place  at  once  on  a  bonfire,  where  they  leave  it  two  or  three  hours, 
making  it  suffer  a  kind  of  roasting  process,  which  purifies  it  somewhat,  and  they 
afterwards  melt  it  in  the  Bam.e  furnace,  placing  it  in  a  species  of  crucible  or  mold  of 
refractozy  clay.  At  the  end  of  this  they  put  the  crucible  in  the  hole  and  over  it 
they  place  the  stone  cover  and  surround  it  with  fuel.  They  then  force  a  blast,  and 
after  the  copper  is  melted  they  uncover  the  bath,  taking  out  all  the  impurities.  They 
remove  the  crucible  from  the  furnace,  and  later,  when  the  mass  has  commenced  to 
consolidate,  they  compress  it  with  a  stick.  Finally,  they  take  the  cake  from  the  cru- 
cible, bury  it  in  ashes  until  it  has  cooled,  and  smooth  its  surface  a  little  by  striking 
it  with  a  stone. 

"The  copper  obtained  in  this  manner  they  sell  partly  in  cakes  to  the  Christian 
people  in  the  lowlands  and  partly  dedicate  to  the  manufacture  of  pots  and  boilers, 
which  the  Igorots  forge  with  stones;  also  making  of  the  same  metal  bars,  tongs,  and 
small  pipes  ftr  smoking. 

"There  remains  now  to  consider  the  deposit  of  copper  of  Mkncayan  from  an  indus- 
trial point  of  view.  According  to  what  we  have  already  said,  the  operations  prac- 
ticed up  to  date  are  all  very  superficial,  and  we  do  not  believe  they  authorize  the 
fixii^  01  an  opinion  with  respect  to  their  importance.  We  are  only  able  to  say  that 
the  copper  deposits  pertain  U>  the  class  of  irregular  deposits,  and  that,  like  the  study 
of  the  laws  which  follow  the  distribution  of  the  mineral,  they  demand  a  more  mature 
examination  and  other  methods  of  observation  than  the  very  limited  ones  which 
we  have  been  able  to  make.  Interesting  above  all  is  the  inquiry  as  to  whether  the 
mineral  penetrates  to  the  interior  of  the  mountain  Aban,  and  whether  the  discovered 
masses  in  its  declivities  are  only  indications  of  concentrates  of  ^eater  importance; 
and  we  believe  that  that  already  discovered  is  sufficient  to  justify  a  determination 
of  this  point.  For  this  purpose  there  could  be  opened  a  gallery  toward  the  interior 
of  the  mountain,  which  could  follow  the  direction  of  some  of  the  masses  to-day  in 
exploitation,  and  afterwards  there  could  be  opened  other  galleries  branching  from 
the  first  in  a  perpendicular  direction. 

"Furthermore,  this  deposit,  by  reason  of  its  very  irregularity,  offers  itself  better  to 
a  system  of  irregular  exploitation  than  to  an  arranged  plan  of  operations.  To  under- 
take this  there  must  first  be  expenses  of  some  consideration  in  preparatory  work,  which, 
besides  their  costliness,  will  have  to  be  of  slow  execution  owing  to  the  hardness  of  the 
rock.  Nor  should  there  be  disr^arded  the  topographical  position  of  the  territory 
of  Mancayan,  and  the  primitive  state  of  its  inhabitants." 

The  report  of  Hemaadez  seems  to  have  awakened  considerable  interest  in  public 
opinion,  and  the  Government  took  steps  to  improve  the  output  and  methods  of 
mining,  requesting  information  from  the  ei^ineer.  The  latter  recommended  several 
small  improvements,  and,  with  the  caustic  comment  from  his  chief  that  "all  the 
instructions  and  regulations  that  could  be  given  are  utterly  useless  as  beii^  beyond 
the  knowledge  and  intelligenceof  the  Igorots,  and  even  beyond  that  of  the  persons  who 
have  requested  that  they  oe  communicated  to  the  Igorola,"  Hernandez's  connection 
with  the  mines  ceased. 

From  the  dato  of  this  report  (1850)  several  years  elapsed  before  the  copper  district 
was  brought  before  the  public.  Then,  in  1856,  Seilor  T.  Balbas  y  Castro  made  appli- 
cation for  die  demarcation  of  the  properties.  He  presents  an  agreement^  made  in 
March,  1865,  with— 

"The  infidels,  Tibaldo,  gobemadorcillo  of  the  rancheria  of  Mancayan;  Mendoza, 
principal  man  of  the  rancheria  otTubo;  Lancungan,  principal  man  of  Balili;  Bayaque, 
of  Bata;  Tambana,  of   Bulalacao;  Paduan,  of   Talbac;  and    Bagnaqan,  of   Pat  Pat 


oTranslated  by  A.  J,  Eveland. 
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(and  othere),  *  *  *  who,  ot  their  own  free  will  and  accord,  without  the  medi- 
ation of  eitier  physical  or  moral  com.pulsion,  deception,  or  fraud,  but  because 
thev  are  persuaded  of  the  advantages  that  are  to  be  attained,  after  having  conference 
with  their  subjects,  and  in  conformity  with  these,  thev  have  agreed  in  abandoning 

*  *  *  the  right  tliey  may  have  to  the  mountains  which  form  the  fissure  througn 
which  runs  the  small  river  of  Magamba,  which  washes  the  entire  deposit  of  the  metal, 

*  *  *  with  the  condition  that  these  shall  be  respected  and  no  work  done  in  the 
interior  of  the  small  caves  or  mines  which  each  rancheria  has  in  exploitation  from  time 
immemorial." 

For  this  concession  was  paid  the  sum  of  500  pesos  (about  $200),  and  the  natives  were 
guaranteed  employment  in  the  mines  at  regular  fixed  rates.  This  agreement  was 
approved  by  the  Government  and  a  stock  company  was  formed  under  the  leadership 
01  feeiSor  Balbas,  which  proceeded  to  open  the  mines,  two  pertenencias  of  83,000  square 
metera  each,  under  the  Spanish  law,  beii^  laid  out  and  preliminary  work  being  com- 
menced in  the  same  year. 

While  but  few  figuree  of  the  production  of  these  workings  are  available,  those  at  hand 
may  be  worthy  of  record,  and  are  here  given; 

Before  the  Cantabro-Filipino  Company  took  hold  of  these  workings,  it  is  eatimateda 
that  from  1840  to  1855,  during  fifteen  years,  40,250  pounds  of  copper  were  produced, 
in  the  form  of  cakes  or  made  up  i»  various  ways,  per  year,  or  a  total  of  approximately 
600,000  pounds  of  metal,  at  a  value  of  26  pesos  per  pico,  amounting  to  117,000  pesos. 

The  year  18606  marks  the  first  actual  production,  and  in  1860  and  1861  146,470 
arrobaa  (of  25  pounds)  of  mineral  were  produced,  the  greatest  yield  being  from  the 
crushers — that  is,  64,688  arrobas — with  an  average  content  of  5  per  cent  copper;  screen- 
ings, giving  9  per  cent  metal,  yielded  9,608  arrobas;  and  the  production  of  the  first 
and  second  class  mineral,  containing  29  and  15*  per  cent  copper,  was  2,380  and  29,201 
arrobas,  respectively.  The  rest  of  the  mineral  consisted  of  mixed  ores,  from  various 
localities,  to  about  2,200  tons  in  all. 

In  1862  145,000  arrobas  of  mineral  were  produced,  or  about  1,800  tons;  in  1863, 
170,000arrobas,orabout2,200ton8;  inl864, 180,000arrobas,  orabout2,500t«ns;  giving 
a  total  ot  666,470  arrobas  up  to  the  end  of  1864,  or  approximately  8,500  tons  of  mineral. 

Further  production  was,  in  1866: 


Product. 

C.p„,. 

piTJ^. 

ia  meUl. 

Per  cent. 



288)302 
2,609,175 

Pounds. 

Various,  making  K  totM  o[ 

67,072 

No  further  figures  are  available  to  show  the  amount  of  ore  produced  from  these 
workings.  From  another  placet  is  taken  the  statement  that  up  to  1874  there  were 
produced  by  the  Cantabro-Fihpmo  Company  2  500  000  pounds  of  copper  as  a  result 

In  1875  the  efforts  of  the  Cantabro  Filipino  Company  came  to  an  end  and  it  sus- 
pended work.  Santos,  whom  the  Spanish  Government  had  loaned  to  the  company 
for  a  considerable  period  of  time,  died  at  the  mines,  and  it  is  supposed  that  the  cessa^ 
tion  of  the  labors  of  this,  their  guidii^  spirit,  contributed  in  no  small  degree  to  the 
reason  tor  the  closing  down. 

The  smelter  site  and  the  mine  openii^  remained  as  they  were,  and  the  natives  and 
the  Chinos  for  many  years  reaped  a  harvest  from  this  ore,  smelting  and  refining  the 
product  in  a  wonderfully  skillful  manner.  Various  projects  to  reopen  the  mines  came 
to  nothing,  and  finally  in  1898  occurred  the  war  with  Spain.  In  the  American  Army, 
and  especially  among  the  volunteers,  which  were  principally  W^tem  regiments,  there 
were  many  men  who  had  spent  long  years  in  ^specting  and  mining  in  other  regions, 
and  it  was  not  loi^  before  the  localities  in  the  Philippines  reported  ore  bearing  became 
known;  so  that  it  was  the  most  natural  thing  in  the  world  for  those  hardy  men  to 
penetrate  into  this  and  other  portions  of  the  islands  in  search  ot  mineral,  even  when 
the  country  was,  to  say  the  least,  dangerous,  as  many  a  sharp  conflict  showed. 

"Santos:  Informe,  p.  19, 

*  Obtained,  by  courtesy  of  Sefior  Balbas,  from  a  few  of  the  yearly  reports  of  the 
Cajitabro-Filipino  Company. 
cCenteno:  Memoria  Geologico  Mineta  de  las  Islas  Filip.,  1870,  p.  44. 
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Early  in  19O0,  in  Jannary,  a  party  of  Amcricane,  o  eight  in  number,  reached  Man- 
caj^n,  and  saw,  as  thev  could  not  fail  to  do,  the  rich  copper  oree  of  the  old  mines. 
Claims  were  promptly  located,  and  as  their  knowledge  or  the  district  increased,  the 
ground  farther  south  to  Suyoc  was  examined  and  located.  A  month  later  another 
party  came  in,  to  be  followed  only  a  few  weeks  later  by  another.  This  made  the 
the  district  well  populated  in  comparison  to  its  former  status,  and,  according  to  the 
Western  (United  States)  ciistonw,  a  "mining  district"  was  formed  and  rules  drawn  up, 
even  though  no  one  knew  what  mining  laws  would  prevail.  For  this  and  other  reasons, 
owing_  to  the  unsettled  niature  of  the  Islanda  and  its  people,  but  little  was  done  toward 
exploitation  for  a  year  or  more.  When  the  laws  were  promulgated  and  the  attention 
of  thoBB  willing  and  able  to  help  was  attracted,  development  was  started  in  earnest, 
under  the  severe  conditiona  which  prevail.  The  future  of  this  and  other  districts  of 
the  Islands  will  have  much  U>  be  grateful  for— to  the  courage  and  skill  with  which  these 
pioneers  (no  less  so  because  of  a  warm  climate,  and  in  modem  times)  forced  their  way 
and  opened  a  way  for  others  to  follow. 


Chapter  III. 


Prom  the  index  map  {PI.  I)  it  will  be  seen  that  the  Lepanto  copper  area  of  that 
of  Mancayan,  the  most  important  district,  lies  almost  directly  nortJi  of  Manila,  the 
barrio  of  Mancavan  being  in  latitude  16°  53'  north  (determined  in  the  field)  and 
approximately  the  same  longitude  as  Manila.  The  latitude  and  loneitude  of  Mount 
Data,  which  is  only  a  few  miles  to  the  east  of  Mancayan,  is  given  Dy  the  Spanish 
authors  as  latitude  16°  57'  and  longitude  120°  55'  west;  and  of  Cervantes,  the  capital 
of  Lepanto  Province,  from  the  same  sources,  latitude  17°  01'  10"  north  and  longitude 
120°  50"  30"  east,  approximately. 

The  r^on  as  a  whole  is  in  the  extreme  southern  end  of  Lepanto,  on  the  western 
slope  of  Data,  the  latter  a  noteworty  eminence  among  the  lesser  peaks  of  the  Cordillera 
de  Solis.  Data,  the  divide  between  Benguet  and  Lepanto,  and  the  Malaya  Range 
form  a  rough  basin,  in  which  theAbra  River  has  its  origin,  and  on  the  western  and 
northern  borders  of  this  basin  the  mineral-bearing  ground  has  been  exploited. 

To  the  south  lies  the  northward-reaching  angle  of  Benguet  and  the  valley  of  the 
Agno  Eiver;  on  the  east,  Data  separates  Lepanto  from  the  Asin  Valley;  on  the  west  is 
the  Malaya  Range,  with  the  valley  of  the  Abra. 

Thesceneof  the  most  active  work  is  centered  atthe  barrios  of  Mancayan  and  Suyoc, 
and  in  their  immediate  vicinity.  From  Cervantes  south  to  Mancayan  is  by  direct 
line  a  trfle  over  9  miles,  the  trail  with  its  wftidings  bringing  this  distance  up  to  between 
12  and  13  miles  (about  19  kilometers).  Prom  Mancayan  southeast  to  Suyoc  is  a  little 
less  than4miles(6kilometers)byair  line,  the  divide  between  the  provinces  of  Lepanto 
and  Benguet  being  a  mile  or  so  farther  south.  The  exploration  and  development  of 
the  copper  and  gold  deposits  have  been  undertaken  several  miles  south  of  Suyoc  and 
tor  a  mile  or  more  north  of  Mancayan,  in  a  belt  of  varying  width— at  its  widest  a  mile 
or  two — this  giving  an  area  under  actual  attention  of  7  miles  in  length  by  2  in  widths 
14  square  miles  (36  square  kilometers). 

There  are  at  present  two  routes  to  the  district.  The  northern  route,  from  Candon 
on  the  coast,  via  Salcedo,  Concepcion,  TeUa  Pass,  Angaqui,  and  Cervantes,  is  a  horse 
trail  which  during  the  dry  season  is  in  good  condition.  Its  difficulties  consist  of  Uie 
steep  ascent  and  descent  of  Teila  Pass,  and  the  amount  of  fording  necessary  between 
Salcedo  and  Concepcion,  thirteen  crossings  of  the  river  being  necessary.  In  the 
rainy  season  the  mudd^  condition  of  the  trail  from  Candon  to  Salcedo,  the  Hooded 
condition  of  the  Balidbid  River  between  Salcedo  and  Concepcion,  and  the  destruction 
of  the  trail  beyond  practically  closes  this  route.  Another  trail,  a  few  miles  to  the 
north,  from  Angaqui  to  Santa  Maria,  is  an  alternative  evil.  There  is  contemplated 
a  new  trail  from  Cervantes  directly  across  the  Malaya  Range,  down  the  Ohico  River 
to  Tagudin,  which  it  is  believed  will  relieve  the  present  conditions.  This  trail  will 
shorten  the  journey  from  the  coast  to  Cervantes  and  it  is  believed  will  be  available 
during  the  rainy  season. 

The  trail  to  the  south,  to  Baguio,  is  a  good  horse  trail,  but  also  has  the  disadvantages 
of  the  numerous  fords  which  characterizes  all  island  travel.    Baguio  may  be  reached 


a  If  informed  correctly,  the  party  consisted  of  Messrs  McCauley,  Woodward, 
McClusky,  Harvy,  Milton,  and  Stueber.  These  were  followed  by  Leonard,  Ickard, 
Michaels,  Whitmwsh,  and  Gaftney— almost  without  an  exception  ex-soldiers. 
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in  from  three  to  six  days,  passing  via  Bugiaa,  Kabayan,  Adoway.  Daklan,  Ambuklao, 
and  Trinidad,  and  from  Baguio  or  Trinidad  two  days  more  are  necessary  to  reach 
San  Fernando  on  the  coast.  At  this  writing  there  is  completed,  or  at  least  open  to 
tiavel,  the  new  Benguet  road— a  graded  canine  road  from  Baguio  to  Dagupan,  the 
northern  tarmiims  oi  the  railway. 

The  most  available  route,  therefore,  ia  at  present  by  the  northern  trail,  subject  to 
delays  and  mishapB  in  the  rainy  season. 

In  the  mineral  district  the  main  trail  from  Cervantes,  Lepanto,  to  Benguet  passeB 
directly  tthrough  Maiicayan  and  one-half  mile  east  of  Suyoc.  Another  well-kept 
trail  leads  eastward  from  Mancayan  into  the  basin  on  the  west  flank  of  Data  known 
as  Bftlili,  about  3  miles.  Apart  from  these,  there  are  no  trails  other  than  those  of 
leorot  construction.  These  trails— tootpatlis  over  which  the  Igorots  trudge  content- 
edly over  impo^ible  grades  in  single  file— form  connecting  links  between  all  barrios, 
and  are  found  on  every  ridge;  while  they  give  fair  communication  among  the  natives, 
they  offer  no  solution  of  the  transportation  problem. 

No  meteorological  data  are  available  for  the  Province  of  Lepanto  alone,  but  it  may 
be  said  that,  in  common  with  the  whole  Philippine  group,  generally  only  two  Beasons 
are  recognizable,  the  wet  and  the  dry.  From  November  to  April  the  climate  of 
Lepanto  leaves  little  to  be  desired.  At  this  time  of  year  clear  weather  predominates, 
only  the  occasional  mountain  showers  breaking  the  long  dry  season. 

At  the  altitude  of  Mancayan— the  highest  knoll  in  flie  village  being  little  short  of 
4,000  feet— the  temperature  is  comparatively  low,  blankets  bemg  comfortable  if  not 
actually  necessary  at  night,  and  on  the  upper  slopes  of  the  southern  end  of  the  Malaya 
Range  it  is  affirmed  that  the  vegetation  is  killed  at  periods  by  low  temperature.  On 
good  authority  it  is  stated  that  actual  frost  has  occurred.  As  late  aa  July  (in  1904) 
It  is  a  fact  that  three  natives  died  of  cold  and  exhaustion  while  crossing  the  Malaya 


3  at  about  the  same  altitude  as  Mancayan.  The  mean  annual  temperature 
(for  Manila)  is  between  26'  and  27"  C.  (approximately  80°  F.).  These  figures  are 
considerably  lower  in  Lepanto.  In  general,  April,  May.  and  June  are  the  hottest 
months,  followed  by  the  steady  rains  of  the  period  up  to  October  and  November,  the 


-,  ,  „-___,,  and  small 

brush,  and  it  is  only  on  the  top  of  ridges  that  clear  spaces  are  met.  The  grass  of  the 
region  is  a  long,  tough,  and  rank-crowing  variety,  which,  unless'  kept  down  bv  burning 
off,  is  not  particularly  good  for  fodder.  The  various  varieties  of  cane  find  a  multitude 
of  uses — woven  in  a  variety  of  ways  tor  almost  all  conceivable  purposes  and  for  con- 
struction and  clothing.  Of  the  canes  the  true  rattan  or  beiuco  is  not  found  to  a  laige 
extent  in  this  section  of  Lepanto.  These  two  of  the  smwler  growths  are  by  far  the 
most  important,  as  the  intermediate  and  useful  bamboo  is,  in  the  area,  not  found  in  any 
but  very  small  amount. 

Of  timber  proper  the  notable  e}:amples  are  pine  and  oak.  It  may  be  noted  that, 
according  to  the  older  residents  of  the  district,  at  one  time  the  valley  of  the  Abra  River 
and  the  aidiacent  slopes  supported  a  heavy  growth  of  pine  and  narra  {Plerocarpui  incficus 
Willd.).  AtpresentthereishardlyasticKof  timber  in  the  entire  region  within  a  radius 
of  10  miles  of  Cervantes.  On  the  lower  slopes,  near  the  cultivated  land,  no  timber 
whatever  occurs,  and  it  is  only  on  the  more  inaccessible  portions  of  tbe  Cordillera  del 
Malaya  and  the  upper  portion  of  Mount  Data  that  anything  like  good  timber  exists. 
The  valley  is  but  another  instance  of  the  shorts^hted  policy  of  destruction  of  forests 
when  proper  care  is  not  taken,  and  without  the  slightest  doubt  the  absence  of  retaining 
timberovertbisdr^nMeareahae  a  considerable  effect  on  the  nm-ofi  and  the  condition 
of  the  rivers  in  the  flood  seasons,  Mucb  of  this  timber  was  consumed  by  the  smelters  of 
the  Cantabro-Filipino  Company  in  their  operations,  and  at  present  a  demand  for  timber 
would  necessitate  a  2  or  3  mile  haul  for  a  small  amount,  and  if  heavy  demand  were  made 
on  the  forests  for  such  purposes  as  fuel  a  considerably  greater  distance  would  have  to  be 
reckoned  upon.  The  pine  growth  is  of  good  sire,  clear  and  straight,  up  to  about  2-foot 
(diameter)  sticks.  On  certain  portions  of  the  higher  ridges  a  moderate  oak  growlb  is 
met.  This  latter  is  heavier  south  of  the  mineral  r^ion,  m  Benguet  Province,  but,  in 
necessity,  fairly  accessible. 


Aside  from  the  timber  products,  and  the  natural  wild  growth  common  to  all  tropical 
regions,  Lepanto  offers  aloi^  certain  agricultural  lines  considerable  opportunity  for 
development, 
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la  all  portions  several  v 
The  coffee,  especially  in  t! 
.ty,  and  at  one  time  large : 

Cacao  hafl  been  tried  and  Buccesslully  cultivated  to  a  coneiderable  extent.  Sugar  a 
on  the  lower  portionB  of  the  area,  such  aa  the  fiat  at  Comillas,  yielded  in  past  times 
exceptionally  good  returns;  and  the  staple  product,  rice,  reigns  supreme.  The  labor 
and  care  given  to  this  particular  crop  by  tlie  igorots  is  something  prodigious,  in  the  con- 
struction of  the  paddies  alone.  Terraces  to  heights  of  1,000  to  1,500  feet  are  not  uncom- 
mon, and  flumes,  Bluices,  and  dams  are  everywhere  in  evidence.  The  bulk  of  the 
Sroduct  that  is  not  consumed  on  the  ground  is  not  shipped  out  to  the  coast  for  export, 
ut^  on  the  contrary,  into  the  interior  to  less  fortunately  situated  peoples.  The  entire 
valley  of  the  Mancayan  River,  aa  wpII  as  the  Abra  and  its  other  tributaries,  is  flanked 
by  rice  paddies.  No  estimate  has  ever  been  made  of  the  value  of  the  crop  annually, 
but  from  the  number  of  hc^,  dogs,  and  other  merchandise  sold  by  the  traders  from  the 
coast,  the  figures  must  be  of  large  proportion.  The  camote  {a  variety  of  sweet  potato) 
is  even  more  invariably  cultivated,  as  it  ia  the  principal  article  of  food.  It  grows  rap- 
idly, bears  throughout  the  year,  and  requires  but  little  care,  conditions  perfectly  in 
accord  with  the  ideas  of  the  Igorot. 

The  natives— that  is,  the  women  and  children— are  engaged  in  the  cultivation  of  the 
rice  and  other  crops.  The  male  Igorot  does  but  little  manual  labor,  the  cultivation  of 
the  camote  patches  upon  which  tho  family  depends  for  food,  the  rice  fields,  and  other 
crops  beii^  left  to  the  labors  of  women  and  children.  The  resemblance  to  the  Ameri- 
can Indian  in  this  respect  is  striking,  the  position  of  head  of  the  family  and  the  state  of 
proprietorship  of  any  cattle  or  lands  he  may  possess  being  evidentlv  sufliciently  ardu- 
ous labor  for  the  Igorot.  Apart  from  the  occasional  mining  and  smwting  done  by  him, 
there  is  little  regular  industry.  The  mining  in  the  wet  season,  the  cufiivation  of  the 
crops,  and  the  care  of  cattle  are  the  chief  employments. 

Within  this  district  lies  the  large  town  of  Cervantes,  the  capital  of  the  province, 
which  is  the  only  considerable  gathering  of  population  in  a  town.  Others,  such  as 
Mancayan  to  the  south  of  Cervantes,  have  but  little  of  a  collected  population.  In  the 
total,  the  number  of  inhabitants  of  the  distirct  is  not  inconsiderable,  out  a  view  of  the 
country  reveals  no  villiwes  of  any  size. 

The  tendency  of  the  Igorot  is  to  collect  in  groups  of  at  most  a  score  of  huts,  far  up 
on  some  almost  inaccessible  ridge,  and  to  avoid  anything  like  a  laige  village.  Within 
a  radius  of  a  mile  or  two  of  Cervantes,  Mancayan,  Suyoc,  and  Cayan  may  be  encoun- 
tered numerous  small  barrios,  which  bring  the  population  of  the  province  up  to  72,750." 
Cervantes  proper  has  a  population  of  1,437  civilized,  but  with  its  outlying  barrios  the 
population,  as  given  in  the  Gazetteer  of  the  Philippine  Islands  from  the  census  of 
1887,  is  16,000.i> 

Similarly  in  the  village  of  Mancayan  are,  according  to  the  census  of  1903,  118  civi- 
lized inhabitants,  but  its  total  population  is  about  1,500.  The  total  population,  almost 
wholly  "wild,"  of  Suyoc  is  BT" 


The  present  system  of  government  places  directly  in  chai^  of  the  province  and 
answering  to  the  civil  government  of  the  islands  a  governor,  a  supe.'visor  or  engineer, 
a  treasurer,  and  a  secretary.  These  unite  as  a  provincial  board  and  decide  aa  a  whole 
the  work  to  be  done.  In  the  various  subdivisions  are  native  presidentes  (or  head- 
men) and  their  consejales  (or  aldermen),  and  purely  local  affairs  are  directed  by  these, 
subject  to  central  supervision  and  command.  A  group  of  old  men  in  each  smaller 
vill^e  have  tacit  powers,  and  it  is  one  of  the' good  points  in  the  Igorot  make-up  that 
their  word  has  such  great  weight. 

While  it  is  hardly  within  the  province  of  this  report  to  enter  deeply  into  racial 
characteristics,  a  very  few  words  as  to  the  nature  of  the  inhabitants  of  these  mining 
districts  may  not  be  out  of  place. 

The  Igorot  is  somewhat  sharply  distinct  from  the  other  races  of  the  islands.^  He'is 
supposed  to  be  derived  from  the  races  of  the  Malay  invasion,  which  were  driven  inland 
by  the  later  invasion  from  the  same  region.     He  is  a  sturdy  savage,  generally  happy 

"Of  this  number  7(1,283  are  claasified  as  "wild"  and  2,467  as  civilized.  Census  of 
the  Philippine  Islands,  1903. 

6  The  census  of  1903  gives  no  total  figures  for  towns  and  barrios,  so  that  this  figure 
must  be  accepted,  thou^  of  doubtful  value. 

tSeeVirchow,Rud.:  The  Peoplingof  the  Philippines,  1897;  and  Jenks,A.B,:  The 
Bontoc  Igorot,  Volume  I  of  the  Ethnological  Survey  Publications  of  the  Government 
of  the  Philippine  Islands. 
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and  content,  o(  conaiderable  intelligence,  and  good  dispoBition;  from  a  racial  stand- 
point, moral  and  honorable.  He  talcea  not  kindly  to  labor,  not  from  the  inherent  mis- 
taken idea  of  the  Tagal,  who  despises  work  as  demading,  but  from  the  fact  that  he  ia  of 
the  mountain,  free  and  unlrammeled,  and  much  labor  is  not  neceasary  to  his  existence. 
He  is  more  hardv  than  his  brother  of  the  coasts  and  plains,  and  as  further  more  inacces- 
sible portions  of  the  island  are  reached  many  fine  specimens  of  men  and  women  are 

In  religion  his  ideas  are  crude,  and  have  more  or  less  of  an  oriental  tinge — in  fact,  a 
mixture  of  the  Shintoism  of  Japan  witli  the  belief  of  the  North  American  Indian  could 
not  be  tar  from  the  rdigion  of  the  Igorot.  Crude  as  the  belief  may  appear  to  Chris- 
tians, it  is  nevertheless  a  religion,  a  belief  in  a  spiritual  authority.  The  respect  and 
deference  accorded  to  the  old  men  has  been  already  commented  upon ;  the  Igorot  feels 
a  mor^  obligation  to  care  for  his  aged  that  is  rarely  exceeded. 

In  advancement  the  Igorot  is  a  curious  mingling  of  the  most  ancient  and  the  quite 
modem.  The  agricultural  implements  in  use  are  the  most  primitive  of  iron  instru- 
ments, and  the  pointed  stick  is  in  common  use.  The  fltnt-and-steel  method  of  making 
fire  is  used  in  certain  parts  of  the  province,  andinothera  the"firegun"— a  tight-fitting 
piston  in  a  barrel  heating  the  compressed  air — is  the  means  used.  In  his  copper  smelt- 
ing the  process  used  is  extraordinarily  in  accordance  with  modern  practice,  and  yet  in 
castii^  objects  ot  gold,  bronze,  or  copper  the  "cire  perdue"  process  is  used,  a  method 
which  is  also  practiced  by  the  Burmese  bell  founders,  and  which  has  come  down  from 
the  Brpnze  Age.  The  use  ot  a  blast  cylinder  is  common,  superseding  blowing  by 
mouth,  or  a  bellows;  the  pan  for  washing  gold  is  of  superior  pattern;  and  the  native 
has  progressed  far  enough  in  construction  to  build  an  arch,  though  a  "false  arch," 
formed  by  courses  ot  stones  projecting  inward,  one  course  above  another,  and  not  the 
more  advanced  type,  the  "true  arch,"  of  the  keystone;  and  yet  the  Igorot  has  faith 
in  the  trial  by  ordeal,  and  reckons  the  passing  of  time  by  the  height  of  the  sun,  and 
longer  periods  by  the  recurrence  of  the  moon  and  by  the  number  of  harvests. 


Chapikr  IV. 

.PHY   AND    HYDROOnAPnY. 


Northern  Luzon,  above  the  sixteenth  parallel  of  north  latitude,  presents  fairly  uni- 
formly a  single  topt^raphic  type.  It  is  characterized  by  parallel  approximately 
north-south  mountain  ranges,  with  extensive  longitudinal  valley  systems.  Broadly 
speaking,  almost  in  the  center  of  the  island  is  the  main  chain,  the  Cordillera  Central, 
and  its  extensions,  the  Cordillera  del  Norte  and  the  Caraballo  8ur,  which  forms  the 
main  watershed  of  Luzon.  Two  coast  ranges,  the  Sierra  Madre  of  the  Pacific  coast, 
and  a  series  of  somewhat  irregular  ranges  on  the  west  coast,  under  a  variety  of  names, 
mark,  with  the  main  mass  shown,  the  roughly  parallel  system  of  mountain  range  and 
valley.  From  the  central  cordiliera  transversal  valleys  modify  the  regularity  of  the 
structure  and  present,  in  central  northern  Luzon,  a  broken  and  irregular  appearance, 
the  region  immediately  to  the  east  of  the  Cordillera  Cenljal  being  particularly  irr^ular. 

Denudation  is  the  keynote  of  the  topography,  and  although  the  immediate  east  and 
west  boundaries  of  the  area  more  closely  connected  with  the  territory  under  raining 
investigation  depend  to  a  greater  or  less  extent  on  the  structure,  the  limiting  ranges  on 
the  sides  being  tectonic  in  type,  late  volcanic  action  and  extreme  degradation  have 
combined  to  produce  tonc^raphic  forms  unclassifiable  under  oae  head. 

The  r^ons  of  Mancayan  and  Suyoc  are  at  the  head  of  the  Abra  Valley,  which  has 
resulted  ftom  the  breaking  down  of  an  anticlinal  arch  of  wide  extent,  and  possibly  to 
some  degree  to  faulting  of  the  same. 

^  On  the  west  of  this  valley  lie  the  Cordillera  del  Teila,  an  escarpment  of  westward- 
tilted  sedimentaries  rising  some  4,000  feet  above  the  level  of  the  sea,  and  here  on  the 
east  liaving  a  precipitous  slope  to  the  valley  of  the  Abra  (at  Alfaqui),  at  the  foot  of 
Teiia  Pass,  of  3,000  feet. 

On  the  east  the  main  watershed  of  the  Cordillera  Central  marks  the  boundary  of  the 
province,  and  similarly  this  range  is  flanked  on  the  east  by  tilted  sedimentaries.  The 
valley  is  terminated  at  the  south  by  spurs  in  a  northeasterly  direction,  which  also  mark 
the  boundary  of  Lepanto  Province. 

The  topography  of  the  immediate  are*  of  the  mineral  exploitation  is  therefore  of  a 
limited  area  only — that  of  the  headwaters  of  the  Abra  River.  Situated  as  this  district 
is,  on  the  flank  ot  Mount  Data  of  the  Cordillera  Central,  and  closely  surrounded  by  the 
limiting  ranges,  the  topographic  forms  are  dependent  to  greater  measure  upon  drainage 
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and  aubsequent  degradation  than  upon  structure.  The  sedimentarieB  to  the  west  are 
Bome  little  distance  trom  this  region,  and  those  to  the  east,  though  uncovered  by  river 
action  only  at  the  immediate  eftstem  side  of  the  mineral  district,  have  been  huned  by 
late  volcanic  material  to  a  considerable  depth.  Drainage  from  this  region  is  directed 
altogether  to  the  north,  ultimately,  and  the  generally  northern  trend  of  the  valleys  in 
connection  with  the  usual  radial  type  of  mountain  mass  erosion  produces  the  resultant 
deeply  eroded  surface. 

The  small  area  over  which  mining  and  prospecting  are  being  carried  on  rests  on  the 
west  slope  of  Mount  Data,  and  a  spur  which  extends  from  that  ma^s  to  the  west.  As  a 
whole,  the  slope  of  Data  to  the  western  side  is  uniform,  forming  an  irregular  conical 
mass,  around  the  base  of  which  runs  the  Abra  River  and  its  tributaries.  On  account  of 
rainfall  conditions  the  erosion  has  been  marked  and  steep  gorges,  V-shaped,  are  the 
rule.  The  upper  volcanic  rocks  of  the  eastern  portion  of  the  region  are  of  a  yielding 
nature,  and  erosion  produces  rounded  forms,  "hc^backs,"  and  mounds,  giving  a  quite 
regular  slope  to  the  immediate  base  of  Data.  Further  to  west,  where  the  rock  masses 
are  harder,  and  in  the  intermediate  areas,  where  the  streams  cut  through  into  the  hard 
material  beneath,  the  steep-sloped  ravines  predominate,  and  the  dramage  is  divided 
so  carefully  that  ridges  and  spurs  give  at  the  top  but  space  for  a  foot  trail.  Latteral 
enmon  has  been  deep  and  rapid,  and  a  general  topographic  map  of  a  largo  area  will 
show  a  well-dissected  region. 

The  towns  of  Mancayan  and  Suyoc  are  situated  on  the  top  of  the  less  resistant  mate- 
rial spoken  of,  and  the  appearance  of  the  area  around  them,  rounded  and  rolling,  is  in 
decided  contrast  to  the  steep  slopes  and  rapid  fall  of  the  gorges  and  river  channels  at 
their  immediate  boundaries. 


J?t 


The  region  of  Mancayan,  situated  as  it  is  on  the  slopes  of  Mount  Data,  is  well  drained 

'  numerous  streams,  chief  amoi^  them  being  the  Abra  and  its  tributaries.  The  course 
_.the  Abra  proper  is  somewhat  peculiar.  Itrisesalittle  south  of  Mancayan,  flowing  in 
asouthem  mrection,  for  a  short  distance,  describing  a  semicircular  course  thioi^h  well- 
cut,  V-shaped  gorges  to  Comillaa,  northwest  of  Mancayan.  Prom  there  on  the  course  of 
the  river  is  normd,  winding  through  the  broad  valley  between  the  Cordilleras  de  Teila 
and  Sol  is. 

Starting  from  Tuhoc,  the  barrio  nearly  in  the  center  of  the  district,  the  Mancayan 
Eiver  cuts  an  almost  stra^ht  path  to  its  junction  with  the  Abra  at  Comillas,  At  a  short 
distance  from  its  origin  it  is  entered  on  the  east  by  the  shorter  stream  known  as  the 
Mangambang,  or  Tabio,  which  rises  on  the  Aban  spur  of  Mount  Data,  and  cuts  the 
gorge  of  some  500  feet  through  the  deposits  of  copper  at  Mancayan.  Farther  to  the  east, 
on  the  upper  slopes  of  Mount  Data,  the  river  early  develops  power,  and  flowing  west- 
ward tor  1  or  2  miles  turns  abruptly  to  the  north  at  a  right  angle,  and  finally  debouches 
into  the  Manc^an  at  Baguis,  3  miles  above  (south  of)  Comillas. 

The  River  Maanse  has  its  origin  south  of  the  Mangambang,  or  Tabio,  on  the  same 
spur  (Mount  Aban),  flows  west  to  Tuboc,  thence  south  to  Cayan,  where  it  is  met  by 
the  gullies  draining  the  northern  side  of  Suyoc  Hill,  and  then  in  a  westerly  direction 
pursues  a  winding  course  throi^h  steep,  V-shaped  goi^s  to  the  Abia,  several  miles 
southwest  of  Suyoc. 

The  topography  and  geolc^y  of  the  region  have  affected  the  drainage  to  a  consider- 
able extent,  as  will  be  spoken  of  later.  The  rivers  north  of  Mancayan  present  the 
usual  condition  of  mountain-river  type— -the  torrential  water  course,  hea^^  falls,  a 
swift,  deep-gorge-cutting  stream  debouchii^  into  the  broad  valley  below.  But  south 
of  Mancayan  irregularities  of  drainage  are  met  with  that  indicate  certain  orographic 
changes  and  influences  ^^^  **  ^^^  nature  of  the  rock  maesee. 

All  the  rivers  of  the  region  could  be  described  as  in  first  and  second  stages  of  devel- 
opment, with  steep  declivities.  They  are  to  considerable  extont  dependent  upon 
the  seasonal  changes  for  their  volume  and  show  laige  variation  between  extremes. 
During  the  dry  season,  only  the  springs  and  the  "old"  water  keep  up  the  volume. 
There  is  a  very  great  diminishment  in  volume  and  power,  though  the  streams  do  not 
by  any  means  run  div.  From  the  beginning  of  the  rainy  season  the  river  steadily 
increases  in  size,  and  becomes,  after  the  occasional,  long,  steady  torrents  of  rain, 
tremendous  confined  floods.  XIntil  the  water  reaches  Comillas  there  is,  in  the  case 
of  the  upper  valley  of  the  Abra,  no  chance  for  expansion  over  any  considerable  area, 
and  in  consequence  the  rapidity  and  power  of  these  streams  is  something  astounding. 
Streams  whicn  were  but  Jtnee-deep  and  a  few  feet  in  width  become  torrents  that  a 
horse  can  not  ford.  Under  these  conditions  erosion  has  been  rapid  and  has  its  effect 
in  the  topographic  form. 

The  Abra  River  waters  above  Suyoc  and  those  of  the  Bat-Bat  River  to  the  east 
are  hardly  potable  from  the  viewpoint  of  the  European,  while  the  streams  heading 
up  in  the  mineral  r^on,  as  the  Maanse,  Facat,  Mancayan,  are  extremely  bad.    A 
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great  amount  of  copper  and  iroa  salts  is  present,  hb  well  as  arsenical  soluble  salts, 
and  certain  springs  are  quite  poisonous.  At  the  meetii^  ot  the  Mancayan  River, 
which  is  very  clear,  and  the  Mangambang  Eiver,  slightly  milky  and  brownish,  there 
is  deposited  a  vivid  blue  film  or  coating  in  the  becl,  which  diminishes  in  intensity 
for  fully  2,000  feet  downstream,  and  the  vivid  blue  color  of  the  water  and  of  the  blue- 
coated  bed  produced  by  the  chemical  reaction  ia  plainly  discernible  from  the  tops  of 
tbe  surroundii^  ridges.  The  explanation  of  this  unusually  strong  reaction  lies  in  the 
fact  that  the  Mangambang  River,  aa  heretofore  stated,  cuts  directly  through  the  deposit 
of  the  copper  minerals  of  the  old  mines,  and  the  Upper  Mancayan  Eiver  drains  an 
area  more  or  leas  shattered  and  decompoaed,  with  a  great  deal  of  altering  iron  sulphides. 

The  occurrence  is  so  strikii^  that  in  previous  times  it  certainly  should  have  been 
and  probably  was  an  index  finger  to  the  prospector. 

There  are,  however,  many  springs  among  the  extraordinary  number  with  which 
the  district  is  watered,  a  number  of  which  give  cool,  clear,  and  pure  {no  analysis 
made)  water.    These  waters  are  fairly  potable. 

Hot  springs,  while  not  flowing  in  tlie  immediate  area  under  consideration,  are 
prevalent  all  through  this  mountain  region.  In  the  province  of  Benguet,  some  40 
miles  to  the  southwest,  there  are  numerous  active  springs,  which  are  sufficiently  large 
in  volume  and  temperature  to  be  worthy  of  considerable  attention.  And  in  Lepanto 
Province,  to  the  north  ot  Mancayan,  there  exists  a  similar  region.  The  nearest  of  these 
occurrencea  is  at  Comillas,  less  than  10  miles  northwest  of  Mancayan  on  the  trail  to 
Cervantes,  where  the  trail  crosses  the  River  Abra.  Here  there  is  a  small  hot  spring 
which  has  been  described  by  Centeno,  under  the  Spanish  regime,  aa  a  ferruginous 
sodium-chloride  spring. 

At  Cervantes,  in  the  flood  plain  of  the  River  Abra,  by  which  it  is  covered  at  periods 
of  high  water,  are  several  springs,  or,  in  all  probability,  several  vents  of  the  same 
spring,  within  a  comparativ.ely  few  feet  of  one  another.    - 

On  these  apringa,  as  well  aa  many  others  of  the  islands,  the  Spanish  Government 
made  more  or  less  extensive  reports,  and  the  following  excerpts  are  choaen  from  the 
reporta  mentioned,  aa  of  some  value.     Of  the  Comillas  springe,  Centenoo  says: 

"  It  gushes  out  of  an  ancient  wash  of  angular  dioritic  and  other  eruptive  rocks,  form- 
ing a  small  poo!  at  the  river,  in  which,  notwithstanding  the  high  temperature,  which 
the  human  body  hardly  can  bear,  the  Igorota  are  accustom^  to  bathe^  with  good 
reaulta  in  the  great  variety  ot  cutaneous  diseases  to  which  they  are  subject.  From 
thia  comes  the  great  faith  in  their  waters,  that  these  poor  people  have.  Guided  as 
they  are  by  superstition  in  almost  every  act  of  their  lives,  they  never  bathe  here  with- 
out invoking  the  favor  of  the  'anitos'  of  the  spring,  making  a  modest  offering,  which 
generally  consists  of  a  little 'palay'  orrice,  which  fliey  throw  into  the  pool." 

Centeno  gives  the  height  of  this  spring  as  460  meters  (1,518  feet)  above  sea  level; 
from  the  recent  survey  it  is  approximately  1,400  feet.  A  flow  ot  1.43  liters  per  second 
was  recorded,  or  123  cubic  meters  in  twenty-tour  hours.  The  water  is  clear,  trans- 
parent, inodorous,  and  tastes  salty;  neutral  reaction  on  litmus;  no  gaseous  emanations; 
temperature  of  the  water,  50°  C.  (the  air,  26°  C,  December  17, 1886);  density  at  0°C 
and  760  millimeteta  is  1.004376. 

Analysis  ot  1  liter  of  the  water  is  as  follows : 


C0.„... 

Weight. 

Weight. 

Trace. 

tZZu 

aorla  DeBorlptlTa  de  Iob  HanantlttlsB  de  (a  lala  de  Luion.    D.  Josfi  Centano  (et  al.),  Uadrid, 
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Residue  obtained  by  the  direct  evaporation  of  1  liter  of  water  and  dried  at  180°  C. 
(approximately)  weighed  0.851000  gram.  Itiscalculatedfrom  the  analysis  that  1  liter 
of  water  at  50°  0.  (?ontainB  in  solution: 


c„™. 

Weight. 

c^..,... 

Weight. 

ruble  cerHmtli^s 
7  9D000 

009981 
034069 

021053 
Trace 
2088ee 

Qram>. 

CO,  (tree) 
CaCoi 

SiOs 

Trace. 
:  071400 

's  from  the  margin  of  the  river,  at  a  height  (Centeno)  of  435 
_ ,  .     .  rate  of  0  24  liter  per  second. 

The  water  is  clear,  transparent,  uncolorea,  inodorous,  with  a  slightly  salty,  hard 
taste.  It  gives  out  bubbles  of  eas,  and  the  litmus  paper  shows  a  neutral  reaetion.  The 
temperature  of  the  water  is  56''  C.  (air,  25°  C.)  and  density  at  0°  C.  and  760  millimeters 
is  1.004732. 

Anhydrous  substances  in  1  liter  of  the  water  are  as  below: 


Co-tent. 

Weight. 

extent. 

Weight. 

Oram. 

!o33oao 

,237440 
:4266S7 

Gram. 

EesiduG  obtained  by  evaporation  of  1  literal. 4 83000  grams. 
Besultii^  from  the  analysis,  it  is  computed  that  1  liter  of  this  i 
Q  solution: 


C^iit^t. 

Weight. 

Coi,t«nt. 

Weight. 

Cubic  cetiUmetera. 

Oram. 
aoo4ooo 

:  676640 

loiaooo 

Oram. 

Both  theae  springs,  it  is  claimed,  have  a  decided  medical  value,  and  are  largely  used 
by  the  natives  both  for  bathing  and  drinking  purposes. 

At  Angaqui  are  other  springs  of  a  Hulphurous  nature,  and  in  the  eastern  portion  of  the 
province  are  also  many  saline  and  hot  springs,  all  of  which  constitute  a  feature  of  this 
and  much  of  the  rest  of  the  island  of  Luzon. 


Chapter  V. 

GENERAL    OBOLOOY. 


The  geology  of  the  limited  area  in  which  ore  deposits  are  found  is  dependent,  simi- 
larly to  the  topography,  to  a  considerable  extent  on  the  general  conditions  of  northern 
Luzon.  Up  to  date  but  little  has  been  known  of  the  geologic  conditions  north  of  the 
central  plain  of  Luzon,  and,  aside  from  disconnected  notes  made  by  occasional  visit- 
ing geologists,  the  geoli^y  of  tie  entire  northern  part  of  Luzon  was  mere  conjecture. 
The  Spanish  authorities  made  an  occasional  visit  to  certain  localities,  one  of  which 
(Hernandez's  inspection  of  the  Lepanto  area)  has  already  been  noted,"  and,  note- 

oSeepp.  G92-494. 
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worthy  among  the  others,  Mr.  K.  von  Draache  vieit«d  this  area  in  1875  and  gave  to 
the^ublic  his  observations.  Before  these  ohBervatioiiB  and  deductions  of  Von  Draache, 
rapidly  made  but  showing  a  thoroughly  trained  mind,  the  views  as  to  the  constitu- 
tion of  this  part  of  the  island  were  quite  at  a  loss  for  some  facta  to  tie  to.  Sempera 
speaks  of  the  "trachytic  core"  of  the  island,  and  the  adjacent  and  overlying  sedimen- 
tary strata  of  recent  age.  J.  Roth,  6  a  short  time  later,  compiling  the  information 
available  at  that  time,  states  that  "on  a  formation  of  crystaUine  scnista"  lie  the  Ter- 
tiary strata.  Roth's  conclusions  were  drawn  from  the  observed  occurrence  of  schists 
in  the  islands  of  Cebu,  Leyte,  Mindanao,  and  in  the  Camarinea  Provinces  of  southern 
Luzon,  andalsotheoccurrencesnotedbyltier 'of  stream  pebbles  at  Angat,  in  Bulaean 
Province. 

Mr.  Becker  in  this  report, d  which  gives  us  the  moat  complete  and  concise  state- 
ment of  all  known  information,  draws  the  inference  that  the  crystalline  schists  are 
predominant  in  the  basal  mass  of  the  islands;  and  reasoning  from,  analogous  condi- 
tions in  Borneo,  and  the  observed  facta  of  the  known  occurrences  of  ore  deposits  asso- 
ciated with  schists  or  crystalline  massives,  he  so  summarizes  the  previous  observations. 

From  the  slight  amount  of  work  already  done  it  seems  probable  that  the  schists  do 
not  occupy  as  important  a  place  as  taken  tor  granted  by  Mr.  Becker,  but  that,  as 
Abella  generalizes,*  the  diontes  and  dioritic  rocks  in  general  are  the  oldest  rocks,  at 
least  north  of  the  great  plain  of  Luzon.  As  tar  north  as  the  province  of  Abra,  my 
observations  have  borne  this  out,  and  in  this  region,  west  of  the  CordiUeia  Central,  no 
schists  have  been  observed. 

From  the  west  coast  of  Luzon,  particularly  at  Candon,  the  point  on  the  coast  at 
which  the  party  disembarked,  to  tne  Cordillera  Central,  at  the  maas  of  Mount  Data, 
the  general  relations  of  the  rocks  are  as  seen  by  a  reference  to  the  ideal  section,/  The 
sedimentariea  outcrop  a  mile  or  so  east  of  Candon.  at  that  locality  dipping  40°  north- 
east; between  Candon  and  Concepcion  gentle  folding  has  taken  place,  and  the  valley 
of  the  Balidbid  Eiver  exposes  recurrent  anticlines  ajid  synclines,  the  region  bearing 
a  striking  resemblance  to  the  Potomac  River  valley  and  others  of  like  type  in  the 
Piedmont  area  in  Pennsylvania,  Maryland,  and  Vii^nia. 

At  Concepdon,  which  is  situated  in  a  flankiiig  valley  at  the  foot  of  the  west  slope 
of  tiie  range,  the  tilted  sedimentaries  are  a  prominent  feature  of  the  landscape.  Great 
jagged  blocks  are  tilted  up  against  the  main  mass  of  this  range,  giving  tne  slope  a 
peculiar  flat  and  geometrical  effect. 

At  the  crest  of  the  Cordillera  del  Teila,  as  the  coast  range  at  this  point  is  called, 
appears  a  great  thickness  of  limestone,  dipping  to  the  southwest,  and  below  it  a  heavv, 
thick  conglomerate,  croppii^  on  the  eastern  scarp.  The  upper  limestone,  of  a  thick- 
ness of  hundreds  of  feet,  forms  the  crest  of  the  range  for  an  unknown  distance;  no  fossils 
were  collected  during  the  hasty  march,  but  in  all  probability  search  will  reveal  some 
organic  remains;  Santos  quotes  Semper  as  authonty  for  the  determination  of  num- 
mulites  tromthese  beds,  m  abundance,  and  for  the  statement  that  the  nummulites 
"have  up  to  now  occurred  in  the  Eocene  ('paleo  thMco  de  M.  Cordier')  or  in  the 
immediately  adjacent  Upper  Cretaceous."  Becker  B  cautions  the  geological  observer 
from  inferring  an  upheaval  from  inclined  stjatiflcation,  but  on  account  of  the  adjacent 
conglomerate  and  slates  it  is  (airly  certain  that  the  tilting  of  the  limestone  may  be 
traced  to  structural  causes  and  that  the  question  of  coral  growth  and  pseudo-stratifica- 

The  hesal  conglomerate  is  also  of  great  thickness,  and,  while  on  stratigraphical 
grounds  it  may  not  as  yet  be  correlated  accurately,  itwouldappearfrom  the  continuity 
of  these  sedimentaries,  observed  from  occasional  peaks  in  going  to  the  south  through 
Benguet,  and  on  litholc^ical  grounds,  that  these  are  the  extension  of  the  "Agno  beds" 
of  Von  Drasche.  In  the  A^o  River  they  are  described  by  Von  Draache  as  consisting 
in  the  lower  portions  of  coarse  breccias  and  conglomerate  of  dioritic  rocks,  very  coarsely 
bedded,  with  pebbles  often  of  enormous  size. 

R^arding  the  ages  of  these  rocks  nothing  can  be  said,  except  the  deductions  already 
made  by  others.  In  the  present  work  economic  problems  were  of  the  first  importance 
and  these  sedimentariea  apparently  have  no  specific  connection  with  the  ore  deposits  of 

a  Die  Philippinen  und  ihre  Bewohner.    1869. 
ft  Constitucion  GeoIc«ica  de  Filipinaa. 
'Bull,  Soc.  Geog,,  Paris,  3d  series.  Vol.  V,  1845, 

^Geology  of  the  Philippine  Islands,  1901,  U.  S,  Geological  Survey,  Twenty-first 
Ann.  Report, 

'  Apuntos  fiaicos  y  geologicos.    1884. 
/Plate  XXIIL 
ffOp.  cit.,  p.  561. 
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Lepanto,  Von  Draachea  first  classed  them  as  primitive,  then  Paleozoic.  Later 
Ab«lla  seems  to  have  obtained  foBsils  in  the  upper  strata  of  shells  of  surviving  Bpeciea 
and  Ignite,  and  adopts  the  hypotheaiB  that  theae  Agno  beds  represent  the  me&l  con- 
glomerate formed  during  the  Miocene  subsidence  ot  the  Philippine  group. 

Mr.  Becker  remarks,  in  this  connection,  that  "it  is  temptingto  seek  in  them  (the 
Agno  beds)  the  equivalent  of  Mr.  Verbeek's  breccia  stage  of  the  Eocene,  which  consist 
otuntoBsiliterouB  strata  underlying  Stage  <r;  but  the  absence  in  the  region  of  Bei^uet  of 
the  Cebuan  lignitic  series  and  the  character  of  the  oi^nic  remains  appear  to  indicate 
that  this  portion  of  Luzon  wasabove  water  during  Eocene  time."  It  may  beposBible 
that  the  tentative  suggestion  ot  this  correlation  may  be  later  worked  out,  as  it  has  hap- 
pened tJiat  lately  a  small  seam  of  lignite  has  been  discovered  on  the  Benguet  road  in 
this  region.  As  it  was  not  seen,  its  relations  to  the  Agno  beds  are  not  known,  and  the 
coming  field  season  in  this  area  may  throw  some  light  on  the  subject. 

The  valley  ot  the  Ahra  River  is  cut,  from  these  ae'dimentaiies  on  the  west  to  the  Cor- 
dillera Central,  in  igneous  rocks  ot  various  composition.  With  the  exception  of  an 
olivine  basalt  (?)  noted  near  Cervantes,  no  general  lines  were  followed  until  the  Man- 
cayan  district  was  reached. 

Here,  after  study  of  the  area,  the  structure  reveals  an  underlying  diorite,  the  occur- 
rence of  which  again  confirms  Abella's  deductions. 

Various  i^eous  intrusions  have  taken  place  in  the  basal  diorite,  one  ot  the  most  note- 
worthy having  a  considerable  expanse  immediately  west  of  Mancayan,  the  Mancayan 
River  roughly  following  the  contact  between  the  two  for  a  mile  or  more.  This  mass 
seems  to  have  no  relation  to  the  economic  aspect  of  the  region,  and  except  for  a  descrip- 
tion of  the  rock  (called  the  Bagan  granite,  from  ils  occurrence  on  the  mountain  ot  timt 
name),  will  not  be  noted  further.  Other  intrusions,  and  especially  a  mass  at  Suyoc, 
seem  to  have  some  bearing  on  the  ore  deposits  and  will  be  taken  up.  Except  for  the 
more  important  rocks  ot  those  having  a  direct  bearing  on  the  economic  problem  ot  this 
district,  geological  work  on  the  rocks  ot  this  region  wQl  bo  reserved  until  suitable  map- 
ping may  be  done. 

One  ot  the  most  important  masses,  however,  is  the  "trachyte"  ot  Santos  and  Von 
Drasche,  which  predominate  to  the  east  of  Mancayan.  The  basal  diorite,  named  the 
"Mancayan"  diorite,  from  its  best  exposures  in  the  river  of  that  name,  is  overlain  to  a 
variable  depth  by  a  crystalline  neovolcanic  rock,  classified,  as  stated,  as  sanidine- 
trachyte  by  Von  Drasche,  and  by  Santos  expressed  as  "porfido  arcilloso;"  this  Mr. 
Becker  translates  at  argillaceous  porphyry,  and  interprets  as  a  quartzless,  partially 
decomposed  lava.  This  igneous  rock  outcrops  on  the  west  side  of  the  hill  on  which  is 
situated  the  town  of  Mancayan,  and  the  contact  follows  a  north-south  approximation 
through  Suyoc  into  Benguet.  The  same  rock  was  observed  at  the  town  ot  I^klan,  in 
Benguet,  over  30  miles  south,  and  is  evidently  some  extensive  lava  flow  of  late  age. 
Facies  of  this  occurrence  were  observed  on  the  western  slopes  of  Mount  Data,  and  from 
thetow^raphyandstructureot  thermion  it  is  thought  that  the  source  of  the  outburst 
should  he  to  the  east.  Mount  Data  has  been  alluded  to  generally  as  an  extinct  volcano, 
and  mention  is  made  of  a  crater  lake  at  its  summit  by  Meyer.6  He  states  that  he 
ascended  Data(inl882),  measured  ils  height  by  barometer  as  2,245  meters,  and  found  a 
lake  1,100  yards  in  diameter  on  a  bench  on  the  eastern  slope  of  the  highest  part  of  the 
mountain. 

None  ot  those  who  have  given  to  the  public  notes  on  this  region  have  made  mention 
of  sedimentaries  on  the  west  slope  of  Data.  These  clays  and  limestones  were  observed 
inariver  cutting  the  base  ot  Mount  Data,  dipping  about  20°  to  the  east.  Over 
the  upturned  edges  of  these  rocks,  which  have  a  section  ot  some  500  or  600  feet  exposed 
by  waterfalls,  spreads  the  "tracliyte"  of  Von  Drasche,  and  the  upper  portion  ot  the 
mountain  is,  as  far  as  is  known,  of  uie  same  material. 

Judging  from  the  structure,  therefore,  it  is  at  least  open  to  doubt  if  the  mass  of  Data, 
asgeneraliysupposod,  is  theremains  of  an  extinct  volcano,  or  whether  Data  is  the  resid- 
ual mass  left  by  erosion  ot  the  eastern  limb  ot  the  broken  anticlinal  arch  added  to  by 
later  volcanic  action,  either  intrusive  or  effusive.  It  is  certain,  however,  that  tirae- 
Blonea  and  a  small  seam  of  coal  do  outcrop  on  the  eastern  flank  ot  Data,  and  that  at 
Cayan,  or  its  vicinity,  east  ot  Cervantes,  tne  limestone  is  again  met  with,  these  lime- 
stones containing  numerous  forminifera  (numrhulites),  according  to  Semper,  c  If 
Data  is  of  volcanic  autogenesis,  the  activity  was  protiably  of  a  laccolithic  type,  intru- 
sive, and  not  of  the  general  mountain-builaing  type  prevalent  generally  in  the  islands. 
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The  masaive  igneous  rocks  of  thia  locality  are  represented  by  diorit«,  granite,  quartK 
Pf"'Pny^i  trachyte,  and  oae  or  more  varieties  ot  igneous  intrusions  that  are  not 
described;  It  is  unfortunate  that  many  rock  analyses  and  determinations  could  not  be 
obtained  in  time  to  be  of  service  as  data  for  this  report,  and  also  that  in  spite  of  every 
effort  it  was  found  impossible  to  prepare  thin  sections  of  one  of  the  most  important 
rocksin  the  district,  the  "trachyte"  of  Von  Drasche.  Due  to  the  decomposed  nature 
of  this  mass  and  the  somewhat  limited  mechanical  facilities  at  service,  no  eatisfac- 
tory  section  of  this  rock  is  ready,  and  the  additional  lack  of  analyses  prevents  more 
than  a  megascopic  description  of  it. 


The  diorite  of  this  locality,  the  "Mancayan"  diorite,  ia,  on  megascopic  inspection,  a 
dark^een  granular  rock,  coming  well  under  the  field  elassiflcatory  o  name  ot  diorite. 
Within  the  Lejjanto  area  it  is  uniform  in  texture  and  structure,  showing  unusually 


little  of  the  variability  of  dioritic  types.  As  noted  before,  die  same  type"^] 
Benguet  and  other  areas,  and  there  are  good  grounds  for  believing  that  the  i 
widely  extended  mass. 


Benguet  and  other  aj 
widely  extended  mai 

The  relative  size  of  the  hornblende  and  feldspar  give  the  rock  its  color,  and  in  a  hand 
specimen  the  amphibole  is  apparently  predominant.  On  wealhered  surfaces,  how- 
ever, the  feldspw  stands  out  in  light-colored  lath  or  rod-ehaped  ctystals,  within  a 
matrix  of  the  amphibole.    No  other  minerals  are  noted,  megascopically. 

In  the  examination  of  the  thin  sections  there  ia  revealed  a  plt^oclaae^  in  rod  or  lath 
shaped  crystals,  involved  in  a  matrix  of  green  hornblende.  The  plagioclaee,  as  seen 
on  symmetrically  cut  twins,  ia  apparently  labradorite,  evidently  of  earlier  formation 
than  the  hornblende.  This  reversal  of  the  normal  order  of  cryatallization  produces  the 
pseudo-ophitic  structure  noted.  The  feldspar  is  white,  cloudy,  with  dull,  earthy 
luster;  no  zonary  banding  observed  in  the  limited  sections  and  no  kaolinization  to  a 
great  extent. 

The  next  important  mineral,  the  hornblende,  occurs  in  flakes  and  very  fragmentary 
masses  surrounding  the  feldspar  lathes:  light  green  in  the  section  and  has  a  low  extinc- 
tion angje  which  can  not  be  exactly  determined,  owing  to  the  fragmentary  nature  ot 
the  mineral.  No  uralitization  was  noted,  though  the  transposition  of  gabbros  or 
diabases  to  this  diorite  may  not  be  positively  denied. 

No  quartz  present,, Dor  mica.  Olivine  occurs  in  rounded  grains  in  the  hornblende, 
showing  slight  alteration,     M^netite  also  noted,  in  typical  forms. 

Four  analyses  l>  of  the  Mancayan  diorite  follow; 


»..,. 

»..,. 

No.  3. 

No.  4, 

Per  cenl. 
0,50 

Percenf. 
4-42 

:7o 

P^«ni. 

47  11 

21. 9« 

6.8S 

99,  il 

100,81 

100,13 

Local  variations  may  possibly  explain  variation  in  these  analyses,  in 

the  lime  and  ferric-oxide  content.  The  lime  appears  rather  above  the  normal  for  this 
type  of  rock,  as  are  the  alumina  and  magnesia  to  a  leaser  degree.  The  remaining 
constituents  appear  about  normal. 


Thia  intrusive  mass,  the  contact  of  which  with  the  Mancayan  diorite  ia  followed  by 
the  Mancayan  River,  west  ot  the  town  of  the  same  name,  is  a  light-colored,  medium, 
and  evenly  grained  rock,  seen  by  megascopic  inspection  to  consist  of  quartz,  orthoclase, 

"  Croea,  Pirason,  Iddinga,  Washington:  A  Quantitative  Chemico-Mineralogical 
Classification  and  Nomenclature  ot  Igneous  Rocks.    Chicago,  1902. 

>>  Analyses  by  Mr.  L.  S.  Saiim?er,  Bureau  of  Government  Laboratories,  Manila, 
P.  1.,  1905. 
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and  honsbiende.  It  is  evidently  holocrystalline,  aad  typically  granitoid  in  texture, 
coming  under  a"  panite"  in  a  field  classification  of  phaneritea.  At  its  conta<rt  vrith 
the  Mancayan  diorite,  sharp  and  dearly  defined,  from  inter  fingering  of  the  two  masses, 
most  of  the  places  seen  indicate  that  the  granite  is  later  than  and  intruded  into  the 
older  diorite.  Alteration  ormetamorphic  action  has  taken  place  only  to  a  very  limited 
extent,  and  in  many  instances  eharp  angular  "horses"  of  the  diorite  are  included  in 
the  granite,  near  the  contact,  with  no  change  whatever. 

Under  the  microscope  this  rock  is  readily  classified  as  a  hornblende  granite,  showing 
quartz,  feldspar,  and  hornblende  only  in  the  slides  examined. 

The  quartz  is  typical  of  similar  occurrences  elsewhere — xenomorphic  colorless  grains 
and  masses,  glassy  in  its  pelucidity  and  clearness,  with  numerous  dust  particles  and 
gaseous  inclusions. 

Both  soda  and  lime  feldspars  occur,  with  orthoclaae  predominant,  in  simple  crystals, 
and  numerous  twins.  Little  of  the  feldspar  ia  fresh,  and  it  shows  the  typical  decom- 
position structure,  with  well-marked  cleavage  planes  and  pearly  luster. 

The  hornblende  is  also  normal.  Irregular  raaBses,  showing  prismatic  cleavage;  the 
ordinary  green  variety  is  predominant,  and  occurrence  of  glaucophano  (?)  is  noted. 
Other  facies  of  the  same  rock  give  the  more  common  brown  of  the  hornblende,  and  in 
these  some  slightly  more  idiomorphic  forms  are  noted. 

Magnetite  and  possibly  other  iron  minerals  occur  in  abundant  groups  of  crystals. 
There  are  also  small  inclusions,  indeterminate,  of  a  highly  refractive  mineral,  which 
suggest  possible  titanite.     Apatite  occurs  in  small  a 

Analyses  "  of  this  rock  follow : 


No.  1. 

No.  2. 

NO.  3. 

1,42 
2!  60 
6.' 09 

Fir  cent. 

Sill(;a(Sl^l 

71.80 

Ferrio  oxide  (Fe>0> 

1,93 

moi 

100.28 

This  rock,  the  mass  characterized  by  SantosB  as  "porfido  argilloso,"  or  ai^illaceous 
porphyry,  as  Becker  translates  it,  occurs  on  the  western  aide  of  the  Mincayan  hill, 
resting  on  the  Mancayan  diorite  beneath.  This  one  outcrop  extends  a  distance  of  sev- 
eral miles,  disappearing  north  and  south  under  the  "trachyte"  which  covers  it  at 
Mancayan.  There  are  to  the  north  several  smaller  outcroxra,  isolated  masses  or  islands, 
and  the  whole  mass  has  been  the  subject  of  considerable  conjecture  and  limited  study, 
having,  as  it  does,  a  direct  bearing  on  the  ore  deposits  of  the  copper  region. 

Santos^  describes  it  as  "a  quartzose  mass  in  a  vertical  poaition,  not  more  than  80  or 
100  meters  in  thickness,  which  strikes  northwest,  and  is  exxwsed  at  the  southeast  by  a 
great  cut,  partly  due  to  the  minii^  operations  of  the  natives.  Toward  the  northwest 
It  is  partially  concealed  and  disappears  under  argillaceous  porphyry  (porfido  arailloeo), 
which  is  more  recent.  The  siliceous  mass  is  of  the  same  character  throughout  its 
extent;  it  is  sometimes  compact,  sometimes  crystalline,  often  porous,  and  always 
charged  with  iron  pyrite.  It  contains  decomposed  feldspar  in  irregular  veins,  or  por- 
phyritically  disposed.  The  croppings  are  of  columnar  form.  The  whole  mass  is  fis- 
sured or  jointed  in  different  directions."  Mr,  von  Drasche  later  visited  this  locality, 
but  could  not  discover  the  rock  relations.  He  speaks  ^  of  the  rock  as  a  rhyolitic 
quartz- trachyte,  which  shows  flow  structure,  with  variations  in  thocolorof the  ground- 
mass  from  dark  gray  to  red.  In  this  thick,  hard,  splintery  ground  maas  are  quartz 
fri^ments,  extremely  numerous.  Thev  are  never  rounded  nor  do  they  diow  other  than 
a  rwular  character;  they  attain  a  thicKness  of  4  millimeters.  Thin  sections  gave  him 
no  clew  to  the  nature  of  the  ground  mass,  but  hestates  that  it  isevident  that  the  quartz 

o  Bureau  of  government  laboratories. 
6  Op.  cit. 

■^  Informc  sobre  laa  minas  de  lolire,  p.  2S. 
<l  Von  Darsche,  Fragmente,  p.   37. 
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fragments  have  not  come  from  the  ground  mass  and  that  they  were  "wrapped  up  "  by 
the  at  ill  fluid  magma. 

The  two  descriptione  already  given  cover  fairly  well  the  general  aspect  of  thia  rock — 
it  is  a  hard,  flinty,  red  to  yellow-white  quartz  leucophjre  with  prominent  quartz 
phenocryetB.  Notning  can  be  made  of  thia  ground  mass  with  the  naked  eye,  and  the 
study  of  the  thin  section  reveals  little  but  that  it  is  extremely  ailiceous.  The  quartz 
seema  to  be  perfectly  clear  and  oftenperfect  in  cryatalline  form,  and  the  doubly  termi- 
nated hexahedron  predominatea.  TTiere  is  little  or  no  auperflcial  weathering  of  the 
rock  masa,  though  the  entire  rock  riiows  great  alteration,  and  ia  without  doubt  a  prod- 
uct of  metamorphie  proceeees.  Under  the  microecope  the  porphyritic  nature  of  the 
rock  is  more  clearly  visible — whole  and  fractured  quartzes  set  in  a  quartz-feldspar 
paste  from  which  little  can  be  determined.  Spaces  ot  dissolution  are  a  prominent  fea- 
ture of  the  rock,  occasionally  giving  a  cellular  structure,  and  the  presence  of  pyrite  and 
m^netite  ia  everywhere  noteworthy. 

From  the  few  aectiona  at  hand,  none  of  which  proved  to  be  entirely  satisfactoiy,  little 
positive  information  could  be  gathered.  It  does  not  appear  however,  that  Mr.  Santos's 
conception  of  the  mass  can  be  reearded  as  correct;  careful  search  was  made  for  the 
columnar  structure  he  noted,  but  beyond  a  series  of  cross  fractures  which  form  a  notice- 
able characteristic  of  the  exposure,  it  is  certain  that  he  must  have  been  misled. 
Similarly,  there  is  not  the  slightest  hint  of  sedimentary  origin  in  any  of  the  exposures 
or  thin  aections  examined. 

Mr.  von  Drasche's  neceeearily  hasty  ohservationa,  leading  to  the  view  that  this  mass 
ia  a  lens  of  quartz  embedded  in  the  trachyte,  are  not  substantiated  by  a  more  careful 
study  of  the  structure  of  the  region,  and  hence  this  view  is  regarded  as  improbable. 

All  the  evidence  at  hand  points  to  a  contact  zone  of  limited  extent,  produced  by  the 
Mancayan  diorite  being  covered  by  a  considerable  flow  of  the  "trachyte,"    Both 


formation. 

Three  analiraes  "  of  the  quarta  porphyry  a 
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Covering  all  to  the  eaatward  of  a  line  from  Mancayan  to  Suyoc,  and  apparently  over 
a  much  greater  general  area,  is  a  rock  which  Von  I>raBche  classifies  as  a  homblende- 
sanidine-quartz-trachyte,  and  from  lack  of  other  than  megascopic  inspection  for  a 
guide,  that  name,  or  more  simply  quartz-trachyte,  expresses  the  rock  as  nearly  aa 
may  be. 

It  is  a  much-decomposed  granular-to-porphyritic  mass,  which  weathers  to  varicolored 
clay,  giving  an  appearance  to  the  soil  which  may  not  be  mistaken.  In  all  the  field 
work  no  absolutely  fresh  specimen  could  be  obtained  and  those  collected  have  altered 
in  the  laboratory. 

There  is  present  a  noticeable  amount  of  quMtz  in  clear,  rounded,  fracture  grains  and 
prominently  in  doubly  terminated  hexahedrons;  feldspar  in  short,  tabular  crystals, 
much  decomposed;  clear  sanidines  with  typica)  luster  and  twinning;  a  ferro-magneaian 
mineral,  indeterminate  as  to  amphibole  or  pyroxene,  in  somewhat  noteworthy  amount; 
occasion^  biotite;  considerable  m^netite.  The  placir^  of  the  feldepara  in  the  general 
mass  gives  the  typical  orthophyric  structure,  as  opposed  tn  the  more  common  trachytic 
structure;  the  proportion  of  ground  mass  varies  locally,  but  in  all  cases  it  is  subordinate 
to  the  phenocryafs,  approacnir^  a  pronounced  granitoid  texture  in  casee. 

o  Analyses  by  L.  A.  Salii^er,  bureau  of  government  laboratories,  Manila. 
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Bdow  are  given  several  analyseso  of  the  rock,  made  from  imperfect  field  specimens. 
With  no  microscopic  examination  poaeible,  and  only  the  aid  which  the  divergent 
and  not  representative  analyaes  give,  it  appears  that  more  exact  determination  may 
better  be  left  to  more  detailed  work  in  the  Mancavaa  region.  The  name  given  by 
Von  Draache  appeara  to  be  sufficiently  definite  for  tiie  purposes  of  this  report  and  the 


rock  will  be  so  dee^nated. 


Analygei 
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Chapter  VI. 


term  is  used  in  its  commonefit  sense,  to  signify  the  conetituenfa  of  the  lode  that  occur 
in  intimate  connection  with  the  mineral  under  exploitation,  and  aa  the  ores  of  this  dis- 
trict are  of  a  prevailing  type,  no  ambiguity  will  result, 

Qvarti. — Comp.  8i02,oside  of  silicon  ^oxy^n  63.5,  silicon  46.7  = 


Maasivo  or 

Often  in  double  six-sided  pyra- 

'.,  20.    Luflter,  vitreous, 


.n  hexagonal  prisms  terminated  by  rhombohedroi 
mids.  Generally  white  or  colorless.  Hardness  = 
sometimes  greasy.    Tmnsparent  to  opaque. 

The  quartz  of  this  region  shows  essentially  the  same  characteristics  of  vein  quartz  that 
occurs  in  most  mining  districts.  There  is  present  a  comb-atructure  quartz  showing 
"crustification,"  or  banded-vein  structure,  havii^  ila  origin  in  the  fillingot  fieaures 
either  by  growth  in  an  open  space  or  by  slow  expansion  of  a  mere  crack.  The  quartz 
of  the  J&ncayan  mines  is  hard,  tough,  compact,  of  a  resinous  luster,  much  shattered, 
and  of  a  fine  grain.  The  quartz  from  this  locality  ia,  from  its  observed  nature,  due 
almost  entirely  to  secondary  action  of  silicifying  solutions.  Replacement  of  other 
minerals  and  the  filling  of  rock  fractures  have  produced  a  quartzose  mass,  the  bulk 
analyses  of  which  shows  a  high  per  cent  of  silica.  Such  rock  in  thin  sections  under 
the  microscope  may  reveal  sfteleton-liko  forms  of  crystals  of  other  minerals,  replaced 
entirely  or  partially  by  silica. 

Almost  without  exception  the  vein-filling  material  of  the  region  is  quartz,  the  pro- 
portions of  other  minerals  present  being  variable.  There  are,  besides,  occurrences 
of  minerals  other  than  quartz  in  that  capacity  which  may  be  spoken  of. 

Barite. — Barytes.  Comp.  BaSO,,  bw-ium  sulphate,  orthornombic,  commonly  in 
tabular  crystals,  in  divergent  form,  or  massive.  From  its  high  specific  gravity  (4.5)  it 
takes  the  name  "heavy  spar."  Cleavage  perfect  in  three  directions.  White.  Trans- 
parent to  opaque.  Sometimes  yellow,  gray,  brown,  or  red.  Barife  is  less  important 
as  a  vein  material  in  this  region,  but  its  occurrence  is  noted. 

Cald(«.— Calcspar.  Comp.  CaCOj,  calcium  carbonate=carbon  dioxide  44,  lime  56= 
100.  Rhombobedral.  Cleaves  perfectly  in  three  directions,  producii^rohmbohedrons. 
Commonly  in' this  form,  or  prisms,  sctuenohedrons,  or  massive.  Color  variable,  where 
impure,  generally  white  or  colorless.    Transparent  to  opaque. 

Unimportant  as  a  vein  material,  though  occurring  throughout  the  district.  Found 
in  abundance  as  a  microscopic  constituent  of  lode  materials. 

KaoHmte.—Kaolia.  Comp.  H,AljSi,Oe  or  2  H^O.  AljO,.  2  aiOj=silica  46.5, 
alumina  39.5,  water  14=100.    Monoclinic.    In  acalee  or  plates,  and  generally  in  fine 
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white  powder.    Otcura  as  clay-like  masaeB,  compact,  mealy,  or  triable.    H. =2-2.5. 
Sp.gr-,  2,6. 

This  mineral  occurs  throughoul  the  district,  and  eapeciallyin  the  Suyoc  region,  as  a 
result  of  the  decomposition  of  rock  material,  aluminous  minerals,  ana  feldspars.  At 
Mancayan  veins  of  several  inches  in  thickness  run  through  the  upper  trachyte;  these 
arc  very  pure  kaolin,  of  a  good  white  color.     They  crop  out  south  m  the  village  on  the 

(iypswm. — Comp.  CaSO.,  2  H,0,  hydrous  calcium  sulphate =sulphur  trioxide  46.6, 
lime  32.5,  water  20.9=100.  Monoclinic,  varieties  selenite  in  transparent  tabular 
crystals,  to  masBive,  often  fibrous,  cleavage  on  one  plane  eminent,  givii^  foliated 
structure.  H. =1.5-2.  Sp.  gr,,  2.3.  Luster,  subvitreous  to  shiny.  Color  usually 
whit«;  varieties,  where  impure,  colored.  Transparent  to  opaque.  The  occurrence  of 
gypsum  at  Suyoc  is  suggestive  of  recent  volcanic  activity.  In  the  gorges  of  the  Pacat 
Rivers  and  other  drainage  streams  of  Swyoc  hill  occur  numerous  veins  of  gypsum, 
often  of  considerable  ext«nt.  These  veins  are  of  the  fibrous  variety,  the  widest 
observed  giving  a  length  of  about  2  or  3  feet  to  the  curved  transverse  fibers.  Some 
of  the  rich  values  of  that  particular  region  were,  it  is  claimed,  taken  from  one  of  these 
veinlete. 


This  heading  embraces  the  minerals  of  this  district,  which  are  generally  mined  tor 
oreSj  or  value  of  some  nature,  although  it  may  be  borne  in  mind  that  local  conditions 
determine  to  a  great  extent  just  the  heading  that  certain  minerals  come  under.  The 
minerals  of  this  list,  unless  attention  is  called  to  it,  have  all  a  metallic  luster. 

(roU. — Comp.  gold.  Isometric,  but  rarely  showing  crystalline  form.  Usually  in 
irriigular  particles,  filiform  dendritic  shapes,  "wire  "  gold.  Thin  plates,  rounded 
edges,  and  flattentd  grain  or  scales.  Cleavage  none.  Fracture  hackly.  Very  malle- 
able and  ductile.  H.=2.5-3.  Sp.  gr.,  15.6-19.3, 19.33  when  pure.  Luster,  metallic. 
O^que  in  ordinary  masses. 

In  the  Lepanto  mining  districts  most  of  the  attention  has  been  directed  to  the  free- 
gold  workings. 

At  Suyoc,  where  visible  gold  is  to  be  observed,  the  metal  occurs  in  fine  plates  and 

? rains  in  small  quartz  seams,  in  connection  with  sulphides  of  copper,  zinc,  and  lead, 
'he  natives  wort  only  the  free  gold  and  have  no  knowledge  of  other  values.  Farther 
north  the  gold  values  seem  to  be  more  closely  confined  to  iron  pyrites,  and  less  to  the 
other  sulphides.  In  Mancayan  gold  values  are  obtained  from  both,  the  copper  ores 
of  the  district  and  the  quartzose  vein  matter  of  Mancayan  and  Tuboc, 


Pvnte  and  mareaaite. — Pyrites,  "iron"  psrite,  "white"  iron,  Comp.  FeSj,  iron 
disulphide= sulphur  53.4,  iron  46,6=100.  Isometric,  pyritohedral,  cube  and 
pyritohedron  (pentj^nal  dodecahedron),  octahedron,  or  combination  of  these,  the 
common  fonhB,  sometimes  striated  Frequently  massive,  and  finely  granular.  Color, 
pale  brass  yellow  to  whitish.  Luster  metallic.  Opaque.  H,=6,  Sp.  gr,,  5.  The 
common  sulphide  of  iron  here,  as.  generally  in  mining  districts,  is  common  in  all  of 
the  ores  of  the  r^ion,  and  to  a  greater  or  lees  extent  present  in  the  rock  masses  in  the 
vicinity  of  liie  ore  deposits.  In  this  region  the  pyrites  occur  alone,  in  quartzose  veins, 
associated  or  not,  as  Ilie  case  may  be,  with  other  sulphides,  and  in  tlie  Mancayan  ore, 
closely  connected  with  the  sulpho-Balls  of  copper  which  constitute  the  ore  of  that 
region.  While,  as  has  been  before  noted,  the  pyrite  of  Suyoc  is  not  worked  for  gold 
by  the  natives,  not  enough  samples  of  it  have  been  taken  to  demonstrate  that  it  carries 
no  values.  As  noted  before,  it  is  as  yet  undetermined  just  what  relationship  the 
pyrite  and  the  gold  values  have,  but  as  this  district  opens  up  more  information  on 
the  point  will  be  obtained,  it  is  presumed. 

Galena  or  galeniU.—'Le&A  glance,  "lead."  Comp.  PbS,  lead- sulphide = lead  86,6, 
sulphur  13.4=100,  Isometric,  cubes  predominating.  Perfect  cubic  cleavage.  Mas- 
sive, gmnular,  or  finely  granular,  occasionally  fibrous.  Color,  lead  gray.  H.=2.5- 
2.75.    Sp.  gr.,  7.4-7.6,    Luster,  metallic.    Opaque,    Generally  argentiferous. 

Galena  is,  compared  with  other  minerals,  not  prominent  in  this  region.  On  the 
Suyoc  area  alone  it  is  observed,  and  here  in  connection  with  other  sulphides  in  small 
amounts  in  quartz  veins.  Outside  of  the  Suyoc  area  the  quantity  of  galena  occurring 
is  practically  negligible,  so  far. 

Sphalerite, — Zinc  blend,  blende,  blackjack,  "zinc."  Comp.  ZnS,  zinc  sulphide= 
zinc  67,  sulphur  33=100.  Isometric,  tetrahedral,  commonly  massive;  cleav«^ 
granular  to  compact.  Brittle,  H.=3,5-4.  Sp.  gr.,  3.9-4.1.  Luster,  resinous. 
Color,  commonly  yellow  to  black.  Transparent  to  translucent.  Occurs  in  consider- 
able amounts  in  tne  Suyoc  area,  in  conjunction  with  sulphides  of  copper,  lead,  and 
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Luster,  metellic.    Color,  lead  gray,  often  tarniehed  blue  or  green.    Opaque.    H.= 
2.5-3.    Sp.gr.,  6.5-5.8, 

Occure  in  the  Maocayan  area  with  other  copper  minerals. 

Bomite.  — Purple  copper  ore,  peacock  copper.  Comp. ,  a  aulphide  of  iron  and  copper 
variable  (CujFeS,= sulphur  28.1,  copper  55.6,  iron  16.4=100).  Isometric,  cubic 
Massive,  gianvilar,  or  compact.  Brittle.  H.=3.  Sp.  gr.,  4.9-5.4.  Luster,  metallic 
Color,  copper  red  to  hrown,  iridescent.     Opaque. 

OhservM  mineralogically,  with  other  copper  minerals  of  Mancayan. 

Cftofcopurife.— Copper  pyrite,  yellow  copper.    Comp.  0uFeSj=8ulphur  35,  i 
34.5,  iron  30.5=100.    Sulphicleoiironandcopper,  variable,  due  to  admixtures. 

tals commonly  tetrahedral.    Massive,  compact.    Brittle.    H. =3.5-4.    8p.  gr.,  4  _   

Luster,  metallic.    Color,  brass  yellow,  often  tarnished.    Opaque. 

This  is  present  in  variable  amounts  throughout  the  district.  Generally  in  quartz 
veins  associated  with  other  eulphidee. 

Tetrahedrile. — Gray  copper.  Comp.  4  Cu,S,  SbiBj= sulphur  23.1,  antimony  24.8, 
copper  52.1=100.  Composition  vanable.  Sulphide  of  copper  and  antimony.  Iso- 
metric, tetrahedral.  Rather  brittle.  Luster,  metallic.  Color,  flint  gray  to  tin  black. 
Opaque,  translucent  (red)  in  thin  splinters.  H.=3.4.  Sp.  gr.,  4.4^.1.  Arsenic  and 
antimony  are  generally  present  ana  composition  of  this  mineral  is  extremely  variable. 
The  high  percentage  of  copper  in  this  mineral  {approximately  62  per  cent),  as  well  as 
its  abundant  occurrence  in  the  mine  of  the  Oantabto-Filipino  Company  at  Mancayan, 
makes  this  one  of  the  most  inrportant  of  the  region.  It  is  also  found  in  the  Suyoc  area, 
on  various  claims  of  that  region. 

Enarotte.— Comp.  CujAsS.  or  3  Cu,8,  AjS,=sulphur  32,6,  arsenic  19.1.  copper  48.3= 
100.  Orthohombnc,  crystals  usually  small  and  striated.  One  perfect  cleavage. 
Brittle.  H.=3.  Sp.  gr.,  4.43-4.45.  Luster,  metallic.  Color,  grayish  black  !«  iron 
black.     Opaque. 

This  mineml,  as  well  as  tetrahedrile  and  other  copper-sulphur  salts,  constitutes  the 
greater  part  of  the  lai^  ore  body  of  the  Mancayan  mine.  Occurring  with  this  is  luzon- 
ite,  composed  essentially  as  enargite,  but  differii^  in  crystallization. 

Several  analyses  of  the  typical  ore  from  the  Mancayan  mine  are  given  below: 


I- 

11. 

III. 

IV. 

V. 

PerceM. 

PerceM. 

1! 

Per  cent. 
None. 

i3. 

Per  cent. 
68.72 

% 

Per  cent. 

leiai 

.26 

100 

99.99 

97.28 

100.18 

«:7s 

t3.3l 

$1.65 

No.  I  is  from  Santjjs's  Informo  (p.  38)  and  is  given  as  the  mean  composition  of  the 
different  ore  breasts  of  the  native  workings. 

II  is  a  piece  of  ore  from  the  "Carmen"  workii^  of  the  Santa  Barbara  mine,  Man- 
cayan, selected  as  typical. 

III  is  a  sample  taken  of  the  ore  the  natives  (Igorots)  use  in  their  smeltii^,  probably 
from  different  portions  of  the  Mancayan  mine. 

IV  is  another  sample  taken  as  typical  of  the  "Santa  Barbara"  ore. 

V  is  a  rounded  Irowlder  of  apparently  almost  pure  copper  mineral;  to  the  glass  it 
reveals  only  crystallized  enargite,  with  some  very  slight  amount  of  quartz  and  an 
occasional  bundi  of  chalcocite. 

It  is  not  known  by  whom  the  analysis  was  made  for  Mr.  Santos.  The  analyses  num- 
bered II  to  V,  inclusive,  are  from  the  Bureau  of  Government  Laboratories,  Manila,  to 
which  work  of  this  character  is  submitted. 

Another  specimen  of  ore  was  examined  o  mineralogically  by  Dr.  W.  E.  Ford,  of  Yale 
University,  with  the  following  result: 

"The  specimens  show  the  characteristic  crystals  of  enargite  in  the  cavities.  They 
are  elongated  parallel  to  the  vertical  axis  and  show  their  orthorhombic  character  by  the 

confirms  that  pre- 
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The  most  prominent  mineral  of  th.E  specimena  is  a  maHsive  mineral  which 
weathered  suiftce  has  a  dull-bronze  color,  but  which  on  alreeh  fracture  Bhows  a  reddish- 
gray  tone.  No  evidences  of  crystallization  could  be  diecovered.  Ita  fracture  is 
uneven.  Ita  blowpipe  and  chemical  reactiona  are  identical  with  thoae  of  cnarcite;  it 
decrepitates  in  the  cloaed  tube  and  gives  sublimates  of  aulphur  and  arsenic  su^hide; 
with  nitric  acid  and  ammonia  it  gives  the  deep-blue  solution  indicating  copper.  Ita 
appearance  and  reactions  agree  with  those  described  for  the  mineral  luzonite. 

It  seemfl  rather  remarltable  that  none  of  the  four  analyses  above  quoted  show  any 
traces  of  antimony,  as  between  the  arsenical  and  antimoniacal  sulpho-saltB  of  copper 
there  is  a  conslant  variation  and  transition,  and  rarely,  if  ever,  is  one  known  without 
the  other.  Santos  gives  5.12  per  cent  of  antimony,  and  it  seems  highly  probable  that 
this  better  repreaenta  the  composition  of  the  ore.  The  analyaea,  however,  are  quoted 
aarCTJorted" 

Of  superficial  decompoaition  products  there  ia  in  thia  region  but  Uttle  trace;  occa- 
sional bunches  of  iron  and  copper  carbonates  and  sulphates  are  found,  but  only  in 
limited  quantities.  The  geology  of  the  region,  aa  will  tie  shown  later,  precludea  any 
oxidized  croppinga  of  any  out  occasional  veinlete,  and,  except  for  acattered  points  and 
sections  of  the  underground  workinga  of  the  old  Mancayan  mine,  decomposition  prod- 
ucts are  singularly  lilting. 


Of  the  ore  deposits  in  the'Lepant^  area,  and  in  fact  in  northern  Luzon,  that  of  Man- 
cayan has  been  most  known  and  is  most  prominent.  The  occurrence  there  of  copper 
ore  has  led  to  further  search  in  the  vicinity,  and  while  the  Mancayan  deposit  is  at 
present  far  beyond  any  other  locality  in  aize  and  value,  liie  future  may  develop  more 
extended  masses  of  ore  here  or  in  other  localities. 

The  Mancayan  deposit  has  been  uncovered  for  a  long  time  by  the  Mangambang 
(Igorot,  meanmg"  copper")  Eiver  cutting  a  deep  gorge  diagonally  acroas  the  Boutheast 
end  of  a  quartzoae  masa  bearing  copper  ores.  At  this  place  there  is  a  nearly  vertical 
wall  of  100  or  200  feet,  the  strike  of  which,  coinciding  approximately  with  the  course  of 
the  river,  ia  northwest.  From  mining  operations  of  past  years  there  ia  a  heavy  talue 
and  dump  pile,  and  the  face  of  the  cliff  is  pierced  by  numerous  tunnels,  some  of  them 
mere  dog  holes,  others  cut  with  precision  and  good  workmanship.  Several  systems  of 
levels  explore  moat  of  the  ore  body,  the  lowest  one  aerving  for  the  purpoae  of  drainage. 
In  the  many  years  of  operation  ca  this  mine  several  thouaand  feet  oi  workings  have  . 
been  made  and  a  consiaerable  amount  of  ore  extracted. 

There  is  no  indication  of  a  regular  form  to  the  deposit,  except  that  from  a  tunnel  on 
the  west  side  of  the  northern  extension  of  the  main  deposit  it  ia  seen  that  the  quartzoae 
mass  evidently  dips  10°  to  15°  to  the  east,  reating  on  the  Mancavan  diorite. 

Much  of  the  mme  was  flooded  at  the  time  of  the  visit,  ana  without  maps  of  the 
workings  other  than  the  one  included  in  the  report  which  was  made  of  some  of  the 
principal  galleries,  it  is  only  poaaible  to  draw  general  inferences  ae  to  the  nature  of  the 

The  siliceous  mass  constitutii^  the  outcrop  is  apparently  the  same  in  character  as 
the  quartz  porphyry  described  under  "  Rocks.  "  At  the  Mancayan  mine  it  loses  its 
lithoidal  nature  and  consbta  more  or  less  entirely  of  quartz  and  ore  minerals.  The 
quartz  has  been  previously  shattered  and  jointea  in  every  direction,  and  the  cracks 
filled  with  either  aecondary  quartz  or  ore  minerals,  notably  pyrite,  marcBBite,  chal- 
copyrite,  and  enargite.  The  mass  at  present  ishard,  compact  and  firm,  woven  through 
with  irregular  veins  of  ore,  with  no  system  of  distribution.  The  fjsaurea,  broadly 
speaking,  have  west-northwesterly  and  northeasterly  directions,  and  of  these  the  ones 
striking  west-northwest  seem  to  be  most  prominent  as  ore  carriers. 

The  fleeures  would  auggest  contraction  types  due  to  cooling  of  an  igneous  effusion, 
dehydration  of  a  mass,  or  some  similar  phenomenon,  rather  than  thoae  produced  by 
dynamic  cauaes.  The  fracturing  has  no  other  pronounced  direction  than  that  noted, 
and  even  thia  appears  more  or  tesa  forced. 

This  fracturing  seems  not  to  be  confined  entirely  to  the  ore  body,  but  is  a  character- 
istic of  much  of  flie  surrounding  rock  mass.  There  is  apparently  no  profound  fiasuring 
or  faulting  in  the  locality,  and  as  yet  no  evidence  ia  available  that  other  displacement 
than  the  local  fractures  of  the  Mancayan  ore  deposit  exist. 

lA  second  examination  of  Noa.  Ill  and  V,  for  the  presence  of  antimony,  gave  0.11 
per  cent  and  0.06  per  cent  metallic  antimony,  reapectively;  a '  'trace"  in  Noa.  I  and  IV, 
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The"  veins"  formedbj' the  recementationot  the  quartzose  mass  by  silica  and  metal- 
lic BulphidpB  vary  from  hnger-breadth  cracks  to  one  body  (the  largest  opened)  over  20 
feet  acroBH,  of  lens  shape,  oflimited  depth  and  length.  There  is  no  continuity  of  these 
singly,  and  the  workings  therefore  follow  the  SpaniBh  method  and  are  crooked  and 
narrow,  following  rich  seams. 

Unfortunately  for  a  thorough  investigation,  many  of  the  galleries  were  flooded  or 
caved,  and  the  exact  relation  of  the  deposit  could  not  be  made  out.  One  important 
observation  is  worth  recording;  The  lowest  tunnel,  a  regular  and  large  gallery,  driven 
for  drains^,  has  in  its  present  length,  and  in  the  side  drifts,  which  are  under  the  greater 

Eart  of  the  other  workings,  no  signs  of  ore — ^in  decided  contrast  to  the  rich  values  of  a 
tw  feet  above;  the  explanation  of  this  is  not  certain. 

From  the  nature  of  the  ore  masses,  it  is  evident  that  the  enargite  and  chalcopyrite 
and  some  quartz  have  been  formed  around  the  earlier  particles  of  pyrite  and  quartz. 
The  enargite  is  well  crystallized  and  undoubtedly  later  than  the  pyrite  inclosing  the 
latter. 

From  the  few  assays  made  it  would  seem  to  be  indicated  that  the  values  in  gold  come 
from  the  pyrite,  as  tne  assay  of  a  bowlder  of  almost  pure  enargite  from  the  mine  give 
but  little  value,  those  samples  of  which  a  portion  was  pyrite  showing  values  up  to  |5 
a  ton  in  addition  to  their  copper  content. 

In  the  immediate  vicinity  of  Mancayan  there  are  hut  few  openings  of  any  depth  or 
length,  and  only  negative  results  are  obtained  from  these.  The  western  slope  of  the 
hill  is  predominantly  an  outcrop  of  the  quartz  prophyry,  copper  bearing  to  a  mile 
north  ol  Majicayan  mine  in  variable  amounts,  and  so  far  as  shown  decreasing  in  con- 
tent to  the  north.  No  shafts  deeper  than  a  few  feet  have  been  sunk  over  the  deposit, 
or  in  its  vicinity,  and  these  reveal  only  the  soft  material  derived  from  the  weathering 
of  the  trachyte.  The  tunnels  on  the  east  slope  of  the  hill  are  driven  in  Mancayan 
diorite,  and  when  the  party  left  the  field  were  still  in  that  material,  so  that,  except 
from  the  Mancayan  mine  proper,  nothing  is  known  of  the  extent  of  the  deposit. 
'  On  the  north  elopes  of  Mancayan  hill  crop  two  exposures  of  the  same  vein,  a  2-foot 
fissure  of  quartz,  heavily  loaded  with  pyrite  and  some  chalcopyrite,  the  strike  of  which 
is  east  and  west.     No  explcoation  has  been  made  of  this. 

South  of  Mancayan,  just  west  of  Tuboc,  conditions  similar  to  those  of  the  Mancayan 
outcrops  prevail.  There  is  there  a  standing  face,  150  feet  in  height,  of  the  same  quartz- 
ose  mass,  but  the  rich  ore  seems  entirely  lacking,  and  the  tunnels  driven  into  it  to 
the  west  so  far  have  not  shown  other  than  promising  indications. 

At  Cayan  laige  slides  and  workings  indicate  that  lormerly  values  were  sought,  and 
the  quartz-mass  outcrops  are  of  a  sl^tly  different  character.  The  rock  is  more 
cellular  in  structure  and  is  impregnated  with  pyrite  only.  Gold  values  obtain,  and 
it  is  stated  by  reliable  authority  that  these  ores  were  mixed  with  the  Mancayan  ores 
in  the  blast  fumaoe,  on  account  of  their  siliceous  and  pyritiferous  character.  As  the 
ground  is  well  covered  with  Spanish  pertenencias,  no  prospecting  work  has  been  done 
of  late  years. 

The  ores  of  the  district  alter  perceptibly  as  more  southerly  points  are  reached, 
and  in  addition  to  the  change  noted  at  Cayan,  Suyoc  and  its  surrounding  territory 
ofier  a  decided  contrast  to  the  Mancayan  type. 

North  of  Suyoc,  between  it  and  Cayan,  the  ore-hearing  veins  are  well-deflned  quartz 
leads,  of  email  width,  generally  not  over  three  feet,  with  a  content  of  lead,  zinc,  and 
iron  sulphides.  No  general  direction  of  these  veins  can  be  traced,  but  it  is  the  opin- 
ion of  several  of  the  miners  in  the  district  that  those  corresponding  more  closely  to 
an  east  and  west  strike  give  the  greater  values.  The  length  of  the  veins  is  limited, 
and  no  depth  beyond  a  few  feet  has  yet  been  explored.  TTie  "country  rock"  is  here 
the  Mancayan  diroite,  much  decomposed  and  altered,  and  the  presence  of  veins  of 
gypsum  up  to  widths  of  several  feet  is  noteworthy.  Several  acres  of  this  territory 
have  been  cut  down  rapidly  by  the  combined  efforts  of  the  rainy  season  and  the 
Igorots  in  their  workings,  and  an  enormous  slide  results,  the  material  beingwashed  down 
the  narrow  goree  to  jom  the  Maanse  River.  Every  rainy  season  the  Igorots  impound 
this  water  at  the  end  of  long  ditches,  "boom"  away  the  overlying  muck,  and  obtain 
a  considerable  amount  of  free  gold  by  crushing  and  panning  the  vein  material.  It 
may  be  noted  in  this  clmnection  that  an  assay  of  the  material  the  Igorot  discarded 
as  of  no  value  yielded  0.20  ounce  of  gold  per  ton,  a  value  of  $4,03.  Numerous  pockets 
have  been  found  in  this  slide  that  were  surprisingly  rich,  it  being  stated  that  20  pawrub 
of  metal  was  taken  from  one  such  occurrence  a  few  years  s^o. 

The  Suyoc  hill  deposits,  as  yet  only  partially  prospected,  have  the  same  general 
character— quartz  veins  of  no  great  width,  carrying  metallic  sulphides,  and  a  con- 
siderable gold  content,  most  of  it  in  a  free  state.  In  two  notable  instances,  on  the 
"Eureka"  claim  of  Mr.  C.  A.  Pettit  and  the  "Quien  Sabe"  of  Mr.  Albert  Wrirfit, 
copper  sulphides  form  a  ereat  proportion  of  the  vein  filling,  and  these  and  the  other 
properties  are  being  developed  by  tunnels. 
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All  along  Suyoc  liill.  west  and  south  of  the  Abra  River,  are  laige  eroded  cirques, 
owing  their  existence  primarily  to  ancient  workings,  and  all  of  the  same  general  type. 

Id  view  of  the  fact  that  the  entire  region,  with  the  exception  of  the  one  ore  body 
of  the  Mancayan  mine,  is  in  an  early  stage  of  development,  it  is  impracticahJe  to 
treat  the  ore  deposits  in  detail.  It  seems  to  be  fairly  conclusive,  however,  that  the 
general  type  of  vein  in  Uie  district  is  a  narrow  quatts  lead,  carrying  metallic  sulphides, 
m  some  cases  of  c<«>per,  and  generally  with  gold  aesociftted  in  a  free  state.  These 
veins  are  in  the  Mancayan  diorite  wnich  underlies  the  entire  district.  With  the 
advent  ot  the  trachyte  now,  metamorphic  changes  have  taken  place,  and  the  nature 
of  the  countiy  rock  altered  to  a  considerable  degree. 

It  would  he  rash  to  enter  into  a  discussion  of  the  genesis  of  the  deposits  on  the 
meager  data  available,  and  in  consequence  such  will  be  left  to  more  complete  reports 
that  will  follow  detailed  geological  work  upon  a  topographic  base. 

The  iormer  nttempts  to  explain  the  Mancayan  deposit  have  been  given  and  object- 
ions to  ea«h  havo  been  found,  and  as  a  mere  tentative  hypothesis  may  be  suggested 
a  genesis  of  these  ores  as  yet  not  considered,  that  will  be  determined  when  lurther 
development  work  is  done.  It  is  entirely  within  the  grounds  of  probability,  and  not 
in  conflict  with  any  geological  evidence  so  far  at  hand,  to  presume  that,  nefore  the 
advent  ct  the  trachyte  flow,  ore  deposits  had  been  formed  m  the  Mancayan  diorite 
of  a  type  similar  to  those  at  Suyoc— quartz  veins  carrying  metallic  sulphides  and 
gold  values.  With  the  covering  of  the  diorite  and  its  veins  by  an  igneous  flow,  chem- 
ical action  was  given  an  added  impetus.  The  trachyte,  easily  decomposed  and  altered, 
was  metamorphosed  at  its  contact  with  the  diorite  to  a  hard,  flinty,  siliceous  quartz 
porphyry,  quartz  replacing  most  of  the  other  constituents  oi  the  rock.  In  its  cooling 
and  subsequent  contraction  fissures  and  crevices  were  formed,  aided  poeeibly  by 
dynamic  action,  such  as  shattering  rocks,  which  are  a  feature  ot  the  ishmds.  The 
heat  of  the  overlying  trachyte  furnished  a  motive  power  for  the  process  of  vein  deposi- 
tion, and  the  heated  waters,  assumed  to  be  rising,  filled  the  cavities  and  cracks  with 
sUiea  and  ore  minerals  obtained  from  lower  or  surroundii^  sources.  En^gite  b  a 
prominent  mineral  among  those  formed  by  secondary  action,  and  investigation  shows 
that  it  has  been  formed  later  than  the  other  minerals;  so  that  the  evidence  points  to  a 
secondary  enrichment  of  certain  portions  of  the  contact,  notably  at  Mancayan,  with 
copper  minerals  obtained  from  other  sources.  Deposition  has  taken  place  in  all  possi- 
ble directions,  leaving  the  irregular  mass  of  veins  of  the  Mancayan  mine. 

There  is  nothing  in  this  hypothesis  to  preclude  the  possibility  of  other  similar 
deposits  in  other  portions  of  the  area,  or,  indeed,  of  one  or  more  veins,  as  yet  not 
opened,  in  a  more  or  less  vertical  position,  which  may  occur  under  the  ra^diyte, 
in  the  diorite,  and  which  afforded  a  main  trunk  channel  for  the  ore-depositing  solutions. 
Where  erosion  has  l>een  sufficiently  deep  to  cut  down  near  the  dionte,  such  deposits 
may  be  revealed,  but  it  is  obviously  useless  to  prospect  in  the  trachyte  surface,  which 
is  easily  recc^ized  by  its  granularity,  color,  and  weathering  to  a  characteristic  clayey 
soil.  Deep  shafts  through  the  tr^hyte.or  proper  crosscuts,  ata  depth  easily  to  be 
obtained,  will  afford  the  only  solution  of  the  future  of  this  district,  and  it  ■-  *"  ''"'■  — ■' 
that  the  efforts  of  those  at  work  will  be  carried  on  to  completion. 


For  a  mining  district  which  has  been  under  exploitation  for  four  or  five  years,  the 
Mancayan-Suyoc  area  has  surprisingly  little  development.    Much  of  this  lack  of  pto- 

Cj  is  due  to  natural  conditions  which  prevail,  but  to  some  extent  at  least  there  is  or 
been  a  lack  of  initiative  to  put  forth  real  effort.  Assessment  work  has  been  done  as 
assessment  work,  in  disconnected  pits  and  tunnels  in  the  softest  material  that  could  be 
found,  instead  of  combining  each  year's  labor  with  that  of  the  preceding  to  attain 
needed  information.  The  net  result  is  that  the  area  presents  an  unsatisfactory  aspect 
to  the  engineer  who  wishes  to  asceitiun  facts.  Natural  conditions  in  the  Philippine 
Islands  are  invariably  arrayed  against  the  miner,  the  engineer,  and  the  goelc^st;  and 
when  such  conditions  have  to  be  faced,  and  in  addition  there  is  a  dearth  of  developed 
information,  but  little  may  be  had  to  aid  the  judgment.  It  does  by  no  means  toUow 
that  a  fineshowing  of  apiospect  indicates  a  fine  future,  and  conversely  that  apoorprcB- 
pect  is  doomed  to  failure.  Rarely  does  it  occur  that  on  an  area  so  little  developed  as  this 
enough  data  can  be  found  to  venture  an  authoritative  opinion,  and  it  is  a  fortunate  state 
ot  amiiB  when  condemnation  or  approval  may  be  urged  without  reser%'ation.    While  a 
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natural  allowance  must  be  made  for  an  enthusiastic  spirit,  there  ie  still  a  great  deal  ot 
truth  in  the  current  belief  of  the  miners  that  this  aiea  "shows  better  surface  indica- 
tions" than  any  region  of  their  exjierience.  There  is  no  doubt  that,  considered  solely 
as  "  prospects,  the  greater  proportion  of  the  staked-out  claims  are  well  worth  consider- 
ine.  Of  vitEL  importance  to  the  future  prosperity  of  this  region  is  the  solution  of  several 
difficult  problems.  Provided  more  ore  bodies  of  sufficient  size  and  value  are  found, 
operators  are  faced  with  no  small  trouble  of  labor  and  transportation,  with  their 
directlv  dependii^  questions  of  cost,  profit,  and  treatment. 

The  labor  problem  in  the  Philippine  Islands  is  one  that  up-to-date  has  not  proven  an 
insurmountable  obstacle,  but  the  location  ot  this  region  adds  a  new  phase  to  the  problem 
which  heretofore  has  not  been  considered.  Throughout  the  Philippines  as  a  whole  it  is 
the  general  consensua  of  opinion  that  Filipino  labor  can  profitably  be  used  when  proper 
treatment  and  supervision  are  employed. 

On  the  road  work  in  a  Iwge  proportion  of  the  provinces,  Filipinos  of  various  race 
have  been  employed,  and  with  a  single  exception  reports  have  been  very  satisfactory. 
Mr.  K.  M.  Holmes,  after  three  years  of  observation  as  chief  engineer  of  the  Benguet 
road,  condemns  the  Filipino  laborer  from  every  point  of  view.  It  is  believed,  however, 
that  there  were  factors  in  that  period  which  no  longer  have  to  be  considered,  as  during 
the  completion  of  the  same  enterprise,  under  the  supervision  of  Maj.  L.  W,  V,  Kennon, 
United  States  Army,  as  chief  engineer,  reports  as  to  the  native  labor  employed  were 
decidedly  favorable. 

The  Atlantic,  Gulf  and  Pacific  Company,  using  up  to  1,000  men,  have,  according  to 
the  report  of  Mr.  H.  Knisi,  the  vice-president,  met  with  unqualified  success.  The 
Cavite  navy-yard,  also  using  large  numbers  of  Filipino  laborers,  has,  according  to  tho 
report  of  Captain  Couden,  United  States  Navy,  been  equally  successful  in  meetii^  the 


In  aJ]  these  works  effort  has  been  made  to  provide  for  the  wants  of  the  Filipinc 
to  make  life  as  comfortable  as  possible  under  the  conditions,  and  to  learn  and  apply  the 
proper  supervision. 

Of  more  pertinence  to  this  report  is  the  unqualified  statement  of  all  al  present  engaged 
in  mining  operations  that  Filipino  labornot  only  may  he  endured, but  that  it  bears  com- 
parison with  other  races.  In  Ben^et,  Masbate,  Camarines,  and  other  districts,  Fili- 
pinoaare  beir^used;  in  other  districts  native  labor  has  been  employed  in  the  pastj  and 
all  with  good  results.  The  keynote  seems  to  be  successful  and  competent  supervision, 
with  as  much  careful  study  or  native  characteristics  as  would  be  given  to  any  other 
little- known  problem. 

That  the  proper  use  ot  native  labor  reduces  considerably  the  costs  involved  can  not 
be  denied,  ana  this  factor  can  not  be  neglected. 

As  has  been  stated  previously,  however,  the  problem  in  Lepanto  has  conditions  pecu- 
liar to  iteelt,  which  snould  be  carefully  considered.  It  may  be  said  in  the  beginnii^ 
that  dependable  labor,  certain  in  supply  and  quality,  can  not  be  obtained  locally. 
There  is,  it  is  true,  a  laiige  population,  most  of  them  used  to  labor,  to  draw  upon  for  lim- 
ited or  occasional  demands,  but  that  local  supply  will  meet  the  demand  oi  extensive 
raining  operations,  steadily  and  with  the  requisite  intelligence,  seems  extremely  doubtr 
tul,  at  least.  This  applies  to  the  regular  forms  of  more  or  less  skilled  labor  which  min- 
ing operations  depend  upon  for  their  very  existence. 

Employment  of  white  foremen  and  white  skilled  labor  will  be  found  necessary.  The 
employment  of  Chinese  and  Japanese  has  met  with  a  certain  measure  of  success  in  other 
parts  of  the  islands,  and  the  recent  importations  of  Bast  Indians,  Tartars,  and  other 
races  into  South  Africa  to  relieve  labor  troubles  there  is  siKgestive  of  possibilities. 

Transportation  at  present,  with  but  slight  exception  in  the  way  of  native  porters  or 
"cai^adores,"  may  oe  marked  nil.  Transport  m  both  directions,  supplies  in  and 
product  out,  must  be  considered.  The  present  lines  of  travel  are  horse  and  foot  trails, 
and  the  distance  to  the  coast  (about  40  miles)  m^es  packing  excessively  expensive. 
Direct  railroad  projects  seem  unfeasible,  and  a  railroad  down  the  Abra  Vallev,  with  its 
terminus  at  Vigan,  has  been  considered  as  questionable.  The  nearest  lignt  in  that 
direction  woulaseem  to  be  an  examination  ot  the  route  between  Lepanto  and  the  capi- 
tal of  Benguet  Province  to  the  south,  Baauio.  There  has  been  completed  a  superb 
wagon  road  from  tjie  northern  terminus  oi  tJie  railroad,  Dagupan,  to  Baguio^  ana  the 
railroad  continuation,  probably  under  electric  motive  power,  is  assured  within  a  short 
time,  Mancayan  and  Bi^io  are  about  on  the  same  level  at  an  altitude  of  5,000  feet, 
and  the  existence  of  a  route  aloM  the  mountain  ridge  between  the  two  is  very  probable. 
It  is  expected  that  the  present  field  work  ot  the  Bureau  will  throw  light  on  this  suraes- 
tion,  and  at  all  events  the  question  of  routes  and  costs  can  not  be  abandoned  so  lightly. 
It  will  take  careful  examination  of  known  routes,  and  equally  careful  search  over  newer 
routes,  before  assurance  may  be  had  as  to  either  result.  It  is  not  believed,  however, 
that  the  difficulty  is  insurmountable. 
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The  Bolution  of  these  two  moat  important  problems  will  _practically  eliminate  the 
remainiog  obstacles.  There  is  in  the  district  water  in  euffieient  ouantitieB  for  consid- 
erable power,  and  by  tninsraieaion  from  a  email  distance  the  whole  power  of  the  Abra 
River  may  be  utilized  in  a  combination  of  hydraulic  and  electric  methode. 

It  is  doubtful  if  flteam  could  be  f umiahed  at  the  mines  for  any  considerable  amount 
of  call  upon  it.  Former  smelting  operations  and  lack  of  preeervation  have  removed 
the  timber  from  the  whole  valley  of  the  Abra,  and  while  it  is  believed  that  plenty  oi 
wood  fuel  is  within  a  reasonable  distance,  it  would  take  careful  calculation  before  any 
design  of  power  plants  could  be  considered. 

We  have,  then,  the  consideration  of  a  district  whose  prospects  certainly  appear  of  a 
favorable  nature.  There  are  numerous  obstacles  to  be  overcome,  but  all  of  them,  it  is 
believed,  may  be  handled  if  the  one  vital  problem-,  of  the  presence  of  the  ore,  is  settled. 
Given  the  ore,  large  and  valuable  enough,  and  the  remainder  of  the  problem  becomes 
one  of  adaptation  and  engineering. 

The  old  Mancayan  mine  was,  without  doubt,  an  extraordinarily  rich  deposit,  and 
the  quantity  of  ore  still  remaining  is  worthy  of  examination.  The  ore  dump,  of  h\^ 
size,  contains  ore  that  ttaa  then  discarded,  but  under  new  conditions  represents  in 
itself  a  small  mine  of  fair  grade.  The  old  smelter  sites  and  slag  dumps  are  rich  with 
such  material  as  slags  containing  as  high  as  32  per  cent  of  copper,  and  further  under- 
ground work  may  reveal  more  ore  bodies.  So  far  aa  the  work  already  done  goes,  much 
may  be  hoped  for  the  rest  of  the  district — every  thing  depends  upon  further  exploration. 
In  many  cases  mining  properties  may  be  condemned  very  quickly  by  an  examination, 
but  the  Mancayan-Suyoc  area  is  far  from  being  one  of  these.  While  positive  assurances 
of  a  future  are  lacking,  no  efforts  should  be  spared,  and  no  amount  of  skilled  explora- 
tion n^lected  to  aacertain  more;  the  district  is  decidedly  not  to  be  classed  as  of  little 
value,  and  within  a  short  time,  under  the  scheme  of  exploitation  planned,  an  ore- 
producing  district  of  considerable  magnitude  and  richness  may  not  be  unlooked  for. 
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BUBEAU  OF  PUBLIC  lAHSS. 


Dbpakthbnt  of  the  Interior, 

Bureau  of  Pubmc  Lands, 

Manila,  P.  I.,  October  11, 1904. 
The  following  compilation  o!  laws  and  inetruclione  relative  to  leaaing  the  publ  ic  lands 
are  issued  under  autnority  of  section  sixty-nine  of  "the  public  land  act,"  act  No.  926, 
for  the  information  of  the  public  and  the  guidance  of  public  officere  engt^ed  in  the 
administration  of  the  laws. 


Sec.  13,  That  the  Government  of  the  Philippine  Islands,  subject  to  the  provisions 
of  this  Act  and  except  as  herein  provided,  shall  classify  according  to  its  agricultural 
character  and  productiveness,  and  shall  immediately  make  riiles  and  r^ulations  for 
the  lease,  sale,  or  other  disposition  of  the  public  lands  other  than  timber  or  mineral 
lands,  but  such  rules  and  regulations  shall  not  go  into  effect  or  have  the  force  of  law 
until  they  have  received  the  approval  of  the  President,  and  when  approved  by  the 
President  they  shall  be  submitted  by  him  to  Coi^esa  at  the  banning  of  the  next 
ensuing  session  thereof  and  unless  disapproved  or  amended  by  Congreea  at  said  session 
they  shajl  at  the  close  of  such  period  have  the  force  and  effect  of  law  in  the  Philippine 
Islands:  Provided,  That  a  single  homestead  entry  shall  not  exceed  sixteen  hectares  in 

Sec.  75.  That  no  corporation  shall  be  authorized  to  conduct  the  business  of  buyii^ 
and  selling  real  estate  or  be  permitted  to  hold  or  own  real  estate  except  such  as  may  be 
reasonably  necessary  to  enable  it  to  carry  out  the  purposes  for  which  it  is  created,  and 
every  corporation  authorized  to  engage  in  agriculture  shall  by  its  charter  be  restricted 
to  the  ownership  and  control  of  not  to  exceed  one  thousand  and  twenty-four  hectares 
of  land;  and  it  shall  be  unlawful  for  any  member  of  a  corporation  engaged  in  apicul- 
ture or  mining  and  for  any  Corporation  organized  for  any  purpose  except  irrigation  to 
he  in  any  wise  interested  in  any  other -corporation  engaged  in  agriculture  or  in  mining. 
Corporations,  however,  may  loan  funds  upon  real-estate  security  and  purchase  real 
eetate  when  necessary  for  the  collection  of  loans,  but  they  shall  dispose  of  real  estate 
BO  obtained  within  live  years  after  receiving  the  title.  Corporations  not  OTg&nized  in 
the  Philippine  Islands,  and  doing  business  therein,  shall  be  bound  by  the  provisione 
of  this  section  so  far  as  they  are  applicable. 

ACTS    OF   THE    PHILIPPINE   COHMISaiON. 
[Act  No.  928.] 

Ohaptbb  hi.— Leases  of  portions  of  the  public  domain. 

8ec  22  Any  citi7en  of  the  United  States,  or  of  the  Philippine  Islands,  or  of  any 
insular  possession  of  the  United  States,  or  any  corporation  or  iwsociation  of  persons 
organized  under  the  laws  of  the  Philippine  Islands  or  of  the  United  States  or  of  any 
State,  Territory,  or  insular  possession  Uiereof,  authorized  by  the  laws  of  its  creation 
and  by  the  laws  of  the  Philitmine  Islands  and  the  Acta  of  Congreee  applicable  thereto 
to  transact  business  in  the  Philippine  Islands,  may  lease  any  tract  of  unoccupied, 
unreserved,  nonmineral  agricultural  public  lands,  as  defined  by  sections  eighteen  Mid 
twenty  of  the  Act  of  Congress  approved  July  first,  nineteen  hundred  and  two,  provid- 
ing a  temporary  government  lor  the  Philippine  Islands,  and  so  forth,  not  exceeding 
one  thousand  and  twenty-four  hectares,  by  proceeding  as  hereinafter  in  this  chapter 
indicated:  Provided,  That  no  lease  shall  be  permitted  to  interfere  with  any  prior  claim 
by  setdement  or  occupation  until  the  consent  of  the  occupant  or  settler  is  first  had  and 
obtained,  or  until  such  chiira  shall  be  legMy  extinguished;  And  provided  furtker,  That 
no  corporation  or  association  of  persons  shall  be  permitted  to  lease  lands  hereunder 
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whicli  ate  not  reasonably  necessary  to  enable  it  to  carry  on  the  business  for  which  it 
was  lawfully  created  and  which  it  may  lawfully  pursue  in  the  Philippine  Islands. 

Sec.  23.  Leases  made  under  the  provisionB  of  this  chapter,  of  land  previously 
surveyed,  raust  be  made  of  contiguous  legal  subdivisions.  All  lands  leased  hereunder, 
whether  previously  surveyed  or  not,  in  case  the  tract  souBht  to  be  leased  exceeds  sixty- 
tour  hectares  in  area,  must  be  taken,  where  possible,  in  the  form  of  cont^ous  squares 
which  shall  contain  at  leastsixty-fourhectareseach:  Provided,  That  in  connection  with 
the  lease  of  lands  in  one  or  more  tracts  of  sixty -four  hectares  there  may  be  leased  one 
rectai^ular  tract  of  thirty-two  hectares,  the  longer  side  of  which  must  bo  contiguous 
to  the  square  tract  of  sixty-four  hectares,  or  to  one  of  such  tracts  if  more  than  one  be 
leased.  In  no  case  may  lands  leased  under  the  provisions  of  this  chapter  be  taken  so 
astoRainacontrolof  adjacent  land,  water,  stream,  shoreline,  way,  roadstead,  or  other 
valuable  ri^ht  which  in  the  opinion  of  the  Chief  of  the  Bureau  of  Public  Lands  would 
be  prejudicial  to  the  interests  of  the  public. 

BBC.  24.  An  application  to  lease  land  under  this  chapter  must  be  executed  under 
oatii  and  filed  with  such  officer  as  may  be  des^nated  by  law  as  local  land  officer  of  the 
district  in  which  the  land  is  situated,  or  in  case  there  be  no  such  officer  then  with  the 
Chief  of  the  Bureau  of  Public  Lands,  and  must  show  the  following  facta:  The  citizen- 
ship and  post-office  address  of  the  applicant;  the  location  of  the  land,  showii^ 
the  province,  municipality,  and  barrio  m  which  the  same  is  situated,  and  as  accurate 
a  description  as  may  oe  given,  showing  the  boundaries  of  the  land,  having  reference 
to  natural  objects  and  permanent  monuments,  if  any;  a  statement  as  to  wnether  the 
land  contains  any  improvcmeuts  or  evidences  of  settlement  and  cultivation,  and  a 
statement  that  it  is  nonmineml  in  character,  more  valuable  for  agricultural  uian  for 

forestry  purposes,  and  does  not  contain  d epos''"  '    "' ""     " '* ""  — 

ciations  shall  be  required  to  file  evidence 
transact  business  in  the  Philippine  Islands. 

Sec.  25.  All  applicants  for  leases  under  the  terms  of  this  chapter  must  jgive  notice, 
by  publication  and  by  such  other  means  as  may  be  required  by  tne  Chief  ofthe  Bureau 
01  Public  Lands,  with  the  approval  of  the  Secretary  of  the  Interior,  of  intent  to  make 
application  to  lease  the  tract  in  question,  which  notice  shall  state  the  date  when  the 
application  will  be  presented  and  shall  describe  as  definitely  as  practicable  the  land 
Bou^t  to  be  leased. 

Sec.  26.  It  shall  be  the  duly  of  the  Chief  of  the  Bureau  of  Public  Lands  to  examine 
all  applications  for  leases  under  this  chapter,  and  to  determine  whether  the  applicant 
has  the  qualifications  required  in  section  twenty-two  hereof,  and,  from  the  certificate 
of  the  Chief  of  the  Bureau  of  Forestry,  to  determine  whether  the  land  applied  for  is 
more  valuable  for  Mricultural  than  forestry  purposes,  and  further  summarily  to  deter- 
mine from  available  records  whether  the  land  is  nonmineral  and  does  not  contain 
deposits  of  coal  or  salts.  He  shall  report  his  findings  to  the  Secretary  of  the  Interior, 
who,  after  proper  consideration  ana  approval  of  same,  shall  cause  the  lease  to  be 
executed. 

Sec.  27.  The  rate  per  hectare  per  annum  for  lands  leased  under  this  chapter  shall 
be  fixed  by  the  Chief  of  the  Bureau  of  Public  Lands,  with  the  approval  of  tne  Secre- 
tary of  the  Interior,  and  shall  in  no  case  be  less  than  fifty  centavos,  Philippine  cur- 
rency, per  hectare  per  annum;  said  rent  shall  be  paid  yearly  in  advance,  the  first 
payment  being  deposited  with  the  Chief  ot  the  Bureau  of  Public  Lands  before  the 
aelivery  of  the  lease. 

Sec.  28.  Leases  hereunder  shall  run  for  a  period  of  not  more  than  twenty-five  years, 
but  may  be  renewed  for  a  second  period  of  twenty-five  years,  at  a  rate  to  be  fixed  as 
alwve  indicated,  which  rate  shall  not  be  less  than  fifty  centavos  per  hectare  and  shall 
not  exceed  one  peso  and  fifty  centavos,  Philippine  currency,  per  hectare.  Land 
leased  hereunder  shall  not  be  assigned  or  sublet  without  the  consent  of  the  Chief  of  the 
Bureau  of  Public  Lands  and  liie  Secretary  of  the  Interior. 

Sec.  29.  No  land  shall  be  leased  under  the  provisions  of  this  chapter  until  the  land 
has  been  surveyed  under  the  direction  of  the  Chief  of  the  Bureau  of  Public  Lands 
and  an  accurate  plat  made  thereof,  the  cost  of  survey  to  be  borne  by  the  lessee. 

Sec.  30.  The  lease  of  any  lands  under  this  chapter  shall  not  confer  the  right  to 
remove  or  dispose  of  any  valuable  timber  except  as  provided  in  ri^ulations  of  the 
Bureau  of  Forestry"^or  cutting  timber  upon  such  lands.  Nor  shall  such  lease  confer 
the  right  to  remove  or  dispose  of  stone,  od,  coal,  salts,  or  other  minerals,  but  the  lease 
as  to  the  part  thereof  which  shall  bo  mineral  may  be  canceled  by  the  Chief  of  the 
Bureau  of  Public  Lands,  with  the  approval  of  the  Secretary  of  the  Interior,  whenever 
the  mineral  character  or  such  part  shall  be  made  satisfactorily  to  appear,  after  due 
notice  to  the  lessee. 

Sec,  31,  The  commission  of  waste  or  the  violation  of  the  forestry  regulations  by  the 
lessee  shall  work  a  forfeiture  of  his  last  payment  of  rent  and  render  him  liable  to  imme- 
diate dispossession  and  suit  for  damage. 
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The  civil  governor  waa  advised  by  the  chief  of  the  Bureau  of  Ineular  Affairs,  Wash- 
ington, D.  C!,  by  cablegram  dated  May  4,  1904,  that  Congrees  had  adjourned  without 
amendii^  or  disapproving  the  public  land  act  (act  No.  926).  On  July  26,  1904,  the 
civil  governor  issued  his  proclamation  declaring  the  public  land  act  to  be  in  full  force 
and  eflect  from  said  date,  as  contemplated  by  section  13,  Act  of  Congress  of  July  1, 
1902,  above  stated. 


All  unoccupied,  unreserved,  nonmineral  public  lands,  I 

than  forestry  uses,  ace  subject  fo  lease.     Public  lands  are  t 

aa  are  Bubject  to  dispoBal  under  general  laws.  Mineral  lands  are  such  &nds  as  are 
chiefly  valuable  for  the  minerals  they  contain.  Whether  lands  upon  which  there  is 
growing  timber  are  more  valuable  for  agricultural  tlian  for  forestry  uses  will  be  deter- 
mined by  the  forestry  bureau,    (See  sec.  18,  act  of  Congress  of  July  1, 1902.) 

Owing  to  the  system  of  disposii^  of  public  lands  which  obtained  under  the  Spanish 
Government  in  these  islands,  the  present  government  has  no  maps  showing  the  exact 
location  of  public  lands;  therefore,  prospective  lessees  will  be  compelled  to  make 
inquiries  ae  to  the  ownership  of  any  particular  tract  desired  of  persons  living  in  the 
vicinity  thereof,  and  to  consult  the  property  register  and  record  of  tax  returns,  in  the 
capital  of  the  province  in  which  the  land  is  located,  for  evidence  of  ownership. 

Ho  lease  will  be  permitted  to  interfere  with  an_y  prior  claim  by  settlement  or  occupa- 
tion until  the  consent  of  the  occupant  or  settler  is  first  had  and  obtained,  or  until  such 
claims  shall  be  legally  extinguished. 

The  provisions  of  the  public  land  act  relating  to  leasing  public  lands  do  not  exteiiil, 
at  the  present  time,  to  the  provinces  of  Lepanto-Bontoc,  Benguet,  Paragua,  Nueva 
Viacaya,  and  the  Moro  Province,  but  may  at  anj  time,  by  resolution  of  the  Philippine 
Commission,  be  extended  to  said  provinces. 

(1)  Citizens  of  the  Philippine  Islands;  (2)  citizens  oi  the  United  States;  (3)  citizens 
of  any  insular  possession  ol  the  United  Stat^;  (4)  any  corporation  or  other  association 
of  persons  organized  under  the  laws  of  the  Philippine  Islands  or  of  the  United  States, 
or  of  any  State,  Territory,  or  insular  possession  thereof,  authorized  by  the  laws  of  ilfl 
creation  and  by  the  laws  of  the  Philifinine  Islands  and  the  acts  of  Coi^ess  applicable 
thereto  to  transact  business  in  the  Philippine  Islands.  In  this  connection  see  section 
75,  act  of  Coi^ressof  July  1, 1902,  supra,  as  to  rights  ot  corporations. 

r  amount  not  exceeding  1,024  hectares,  equivalent 


Lessees  ■will  be  required  to  pay  an  annual  rent  in  advance,  the  amount  of  which  will 
be  fixed  by  the  chief  of  the  bureau  of  public  lands,  with  the  approval  of  the  Secretary 
of  the  Interior,  but  it  can  in  no  case  be  lees  than  50  centavos,  Philippine  currency,  per 
hectare,  and  durinc  the  second  period  can  not  exceed  P'1.50  per  hectare.  The  hist 
payment  of  rent  is  due  on  the  date  ot  the  execution  of  the  lease,  and  must  be  paid  befwe 
the  lease  is  delivered. 

Leased  lands,  in  all  cases  where  poaaible,  must  be  taken  in  tracts  compact  in  form  as 

Erovided  in  section  23  of  the  public  land  act.  Tracts  to  be  contiguous  must  have  one 
sundary  in  common.  The  purpose  of  this  provision  is  to  prevent  the  taking  of  land 
in  long  or  irregular  strips  whereby  adjoining  public  lands  would  be  decreased  in  value. 


Prospective  lessees  are  required  to  file  an  application  tor  the  land  deeired  with  the 
chief  or  the  bureau  of  public  lands.  This  appfication  must  show  that  the  applicant  is 
qualified  to  tease  public  lands;  must  descnbe  the  land  desired  to  be  leasea,  with  res- 
pect lo  both  its  location  and  character,  as  definitely  as  practicable,  and  must  be 
executed  under  oath.  A  proper  form  to  be  used  in  making  application  will  be 
furnished  on  request  by  the  bureau  of  public  lands. 
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Applicante  niuat  give  notice  of  intention  to  apply  for  a  lease  by  publication  for  thirty 
days  in  two  newspapers,  one  English  and  one  Spanish.  Said  newapapers  ahall  be  of 
general  circulation  in  the  locality  where  the  land  is  located.  When  the  notice  is  gub- 
liehed  in  a  weekly  newspaper,  five  consecutive  insertionB  are  necessary;  when  in  a 
daily  newspaper,  the  aotice  must  appear  in  each  issue  for  thirty-one  consecutive  issues. 
Said  notice  shall  state  the  date  when  said  application  wil!  be  made,  and  shall  describe 
as  definitely  as  possible  the  land  to  be  applied  for;  an  approved  form  may  be  found  at 
the  close  of  this  circular.  Applicant  must  file  a  copy  of  tne  notice  at  the  same  date  at 
which  he  begins  the  publication  of  same  with  the  provincial  secretary  and  municipal 

fireeident  of  the  [irovince  and  municipality  in  which  the  land  is  located.  In  case  the 
and  is  located  within  the  city  of  Manila,  said  notice  must  be  filed  with  the  secretary 
of  the  municipal  board. 

Applicant  must  submit  to  the  chief  of  the  bureau  of  public  lands  with  his  applica- 
tion a  copy  ot  said  notice,  and  must  show  by  affidavit  of  the  mant^er  of  the  newspaper 
in  which  same  was  published  that  it  was  published  for  the  required  period. 

The  application  will  be  examined  in  the  bureau  of  public  lands,  and  if  found  correct 
will  be  referred  to  the  forestry  bureau  for  report  as  to  whether  the  land  isjnore  valuable 
for  agricultural  than  for  forestry  puiposee. 

Ul)on  return  of  the  application  to  the  bureau  of  public  lands  from  the  forestry  bureau, 
with  a  report  that  the  land  is  more  valuable  for  i^icfultural  than  forestry  uses,  the  chief 
of  the  bureau  of  public  lands  will,  with  the  approval  of  the  Secretary  of  the  Intraior, 
fix  the  rate  per  hectare  at  which  the  government  will  lease  the  land.  He  will  then 
advise  the  applicant  of  the  rate  fixed,  also  of  the  prolrable  cost  of  surveying  the  tract. 

Upon  deposit  by  applicant  in  the  bureau  of  puolic  lands  of  the  amount  of  the  esti- 
mated cost  of  survey  the  chief  of  said  bureau  will  advise  applicant  of  the  date  when 
he  will  cause  the  survey  to  be  made,  and  will  also  send  a  copy  of  said  notice  to  the 
secretary  of  the  province  and  one  to  the  president  ol  the  municipality  in  which  the 
land  is  located,  requesting  said  ofliciala  to  post  said  notices  in  a  conspicuous  place  in 
their  respective  offices. 

Upon  completion  of  the  survey,  in  case  there  are  no  adverse  claims  to  the  land,  a 
lease  will  be  executed  therefor  as  early  as  practicable. 


A  leasee  of  public  lands  has  no  right  to  remove  timber  except  as  authorized  by  the 
forestry  bureau. 

No  minerals  may  be  removed  from  public  lands  under  a  lease.  In  case  it  is  made  to 
appear  that  leasee!  lands  contain  valuable  mineral  deposits,  the  chief  of  the  bureau  of 
public  lands,  with  the  approval  of  the  Secretary  of  the  Interior,  is  authorized  to  cancel 
the  lease  as  to  such  lands. 

Attention  is  invited  to  the  fact  that  section  77  of  the  public  land  act  prescribes  a 
penalty  for  the  presentation  of  false  proof  or  affidavits  in  connection  with  applications 
or  claims  respetrting  public  lands. 

All  necessary  forms  to  be  used  in  connection  with  the  leasing  of  public  lands  may  be 
had  on  application  to  the  bureau  of  public  lands. 

Will  M.  Tipton, 
Chi^  Bureau  of  Public  Landa. 
Approved,  November?,  1904. 
Dean  C.  Woticestek, 

Secretary  of  the  Inlmor. 

NoTicK  ov  Appucation  to  Lease  Publii!  Lanhs. 

The  undersigned  hereby  gives  notice  that  he  will  on  the 

day  of >  19.-,  file  with  the  chief  of 

the  bureau  of  public  lands,  Manila,  P.  I,,  an  application  for  a  lease  to  the  followii^- 
described  public  land,  beginning 

I  Here  give  description  as  definitely  iis  possible.! 

located  in  the  barrio  of ., ,  municipality 

of province  of , 

and  containing hecUrea,  more  or  less. 

Signature  of  applicant 

Post-office  address 
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Dbi'aktment  op  thu  Intkhkih. 

JiUEBAU    OF    PiTBLK!     LaNJIH, 

ManUa,  P.  L,  October  JK,  1904. 
The  following  compilation  of  laws  and  inBtmctionB  thereunder  relative  to  the 
a«quirii^  of  public  lands  as  a  homestead,  ie  issued  under  authority  o£  section  69  of 
the  public  land  act,  act  No.  926,  United  States  Philiopine  CommiBsion,  for  the  intor- 
mation  of  the  public  and  the  guidance  of  public  officials  engaged  in  the  administration 
of  the  laws. 


Sbc.  13.  That  the  Government  ol  the  Philippine  IslandB,  subject  to  tho  provisions 
of  this  Act  and  except  as  herein  provided,  shall  claaaify  accordii^  to  its  E^cultutal 
ctwacter  and  productiveness,  and  shall  inmiediately  make  rules  and  regulationa  for 
the  lease,  sale,  or  other  disposition  of  the  public  lands  other  than  timber  or  mineral 
lands,  but  such  rules  and  regulationa  shall  not  go  into  effect  or  have  the  force  of  law 
until  they  have  received  the  approval  of  the  ftesident,  and  when  approved  by  the 
President  they  shall  be  submitted  by  him  to  Congress  at  the  beginning  of  the  next 
ensuing  sBBBion  thereof  and  unless  disapproved  or  amended  by  Congress  at  said  session 
they  s^l  at  the  close  of  such  period  have  the  force  and  effect  of  law  in  the  Philippine 
Islands:  Provided,  That  a  single  homestead  entry  shall  not  exceed  sixteen  hectares  in 
extent. 


Section  1.  Any  citiaen  of  the.  Philippine  Islands,  or  of  the  United  States,  or  of 
any  insular  poasesaion  thereof,  over  the  age  of  twenty -one  years  or  the  head  of  a  family, 
may,  as  hereinafter  provided,  enter  a  homestead  of  not  exceedine  sixteen  hectaras  of 
unoccupied,  unreserved,  unappropriated  agricultural  public  land  in  the  Philippine 
Islands,  as  defined  by  the  Act  of  Congress  of  July  first,  nineteen  hundred  and  two, 
entitled  "An  Act  temporarily  to  provide  for  the  administration  of  the  affairs  of  civil 
govenuaent  in  the  Philippine  Islands,  and  for  other  purposes,"  which  shall  betaken, 
if  on  surveyed  lands,  by  legal  subdivisions,  but  if  onunsurveyedlands,  shall  be  located 
in  a  body  which  shall  be  as  nearly  as  practicable  rectangular  in  shape  and  not  more 
than  eight  hundred  meters  in  let^h;  but  no  person  who  is  the  owner  of  more  than 
sixteen  hectares  of  land  in  said  Isknds  or  who  iiaa  had  the  benefits  of  any  gratuitous 
allotment  of  sixteen  hectares  of  land  since  the  acquisition  of  the  Islands  hy  the  United 
States  shall  be  entitled  to  the  benefits  of  this  chapter. 

Sec.  2.  Any  person  applying  to  enter  land  under  the  provisions  of  this  chapter 
Hhall  file  with  such  officer  as  may  be  designated  by  law  as  local  land  officer,  or  in  case 
there  be  no  such  officer  then  with  the  Chief  of  the  Bureau  of  Public  Lands,  an  appli- 
cation under  oath  showing  that  he  has  the  qualifications  required  under  section  one 
of  this  chapter,  and  that  he  possesees  none  of  the  disqualiflcattons  there  mentioned; 
that  such  application  is  made  for  his  exclusive  use  and  benefit;  that  the  same  is  made 
for  the  purpose  of  actual  settlement  and  cultivation,  and  not,  either  directly  or  indi- 
rectly, for  the  use  or  benefit  of  any  other  person,  persons,  corporation,  or  aaaociatioh 
of  peiBOne;  that  the  land  ^plied  for  is  nonmineral,  does  not  contain  valuable  deposita 
of  ctial  <ir  salts,  is  metre  valuable  for  agricultural  than  forestry  purposes,  xad  ts  not 
occupied  by  any  other  person;  and  showing  the  location  of  the  land  by  stating  the 
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province,  municipality,  and  barrio  in  whicli  the  same  is  situated,  and  es  accurate 
a  description  as  may  be  given,  stowii^  the  boundaries  of  the  land,  having  reference 
to  natural  objects  and  permanent  momimentB,  ii  any.  Upon  the  filing  of  said  appli- 
cation the  Chief  of  the  Bureau  of  Public  Lands  shall  summarily  determine,  by  inquiry 
of  the  Chief  of  the  Bureau  of  Forestry  and  from  the  available  land  ^ec^Dl^is,  whether 
the  land  described  is  prima  facie  subject  under  the  law  to  homestead  settlement, 
and,  if  he  shall  find  nothing  k)  the  contrary,  the  applicant,  upon  the  payment  of 
ten  peBOB,  Philippine  currency,  shall  be  permitted  to  enter  the  quantity  of  land 
specified. 

Sec.  3.  No  certificate  shall  be  given  or  patent  issued  for  the  land  applied  for  until 
the  expiration  of  five  years  from  the  date  of  the  filing  of  the  application;  and  if,  at 
the  expiration  of  such  time  oi  at  any  time  within  three  years  thereafter,  the  person 
filii^  such  application  shall  prove  by  two  credible  witnesses  that  he  has  t^aided  upon 
and  cultivated  the  land  for  the  term  of  five  years  immediately  succeeding  the  time 
of  filing  the  application  aforesaid,  and  shall  make  affidavit  that  no  part  of  said  land 
has  been  alienated  or  encumbered,  and  that  he  has  borne  true  allegiance  to  the  Govern- 
ment of  the  United  States  and  that  of  the  PhUippine  Islands,  then,  upon  payment  of 
a  fee  of  ten  pesos,  Philippine  currency,  to  such  officer  as  may  be  designated  by  liw 
as  local  land  officer,  or  in  case  there  be  no  such  officer  then  to  the  Chief  of  the  Bureau 
of  Public  Lands,  he  shall  be  entitled  to  a  patent:  Proviikd,  however,  That  in  the  event 
of  the  death  of  an  applicant  prior  to  theissuance  of  a  patent,  his  widow  shdl  be  entitled 
to  have  a  patent  for  the  land  applied  for  issue  to  her  upon  showii^  (hat  she  has  con- 
summated the  requirements  of  law  for  homesteading  the  lands  as  above  set  out;  and 
in  case  the  applicant  dies  before  the  issuance  of  the  patent  and  does  not  leave  a  widow, 
then  the  interest  of  the  applicant  in  the  land  shall  descend  and  patent  shall  issue  to 
the  persons  who  under  the  laws  of  the  Philippine  Islands  would  have  taken  had  the 
title  been  perfected  by  patent  before  the  death  of  the  applicant,  upon  proof  by  the 
persons  thus  entitled  of  compliance  with  said  requirements  and  conditions. 

Sec.  4.  No  lands  acquirecT  under  the  provisions  of  this  chapter  shall  in  any  event 
become  liable  to  the  satisfaction  of  any  deot  contracted  prior  to  the  issuance  of  a  patent 
therefor. 

Sec.  5.  If,  at  any  time  after  the  filing  of  the  application  as  hereinabove  provided 
and  before  the  expiration  of  the  period  allowed  by  law  for  the  making  of  fiiml  proof, 
it  is  proved  to  the  satisfaction  of  the  Chief  of  the  Bureau  of  Public  Lands,  after  due 
notice  to  the  homesteader,  that  the  land  entered  is  not  under  the  law  subject  to  home- 
stead entry,  or  that  the  homesteader  has  actually  changed  his  residence,  voluntarily 
abandoned  the  land  for  more  than  six  months  at  any  one  time  during  the  five  years 
of  residence  herein  required  or  has  otherwise  failed  to  comply  with  the  requirements 
of  law,  then  in  that  event  tlie  Chief  of  the  Bureau  of  Public  Lands  may  cancel  the 
entry,  subject  to  appeal  under  proper  regulations  to  the  Secretary  of  the  Interior,  and 
the  land  tnereupon  shall  become  subject  to  disposition  as  other  public  lands  of  like 
character. 

Sec.  6.  Not  more  than  one  homestead  entry  shall  be  allowed  aay  one  person. 

Sec.  7.  Before  final  proof  shall  be  submitted  by  any  person  claiming  to  have  com- 
plied with  the  provisions  of  this  chapter,  due  notice,  as  prescribed  by  the  Chief  of 
the  Bureau  of  Public  Lands  with  the  approval  o!  the  Secretary  of  the  Interior,  shall 
be  given  to  the  public  of  his  intention  to  make  such  proof,  stating  therein  the  time 
and'^  place,' and  giviM  a  description  of  the  land  and  the  names  of  the  witnesses  by 
whom  it  is  expected  that  the  necessary  fects  will  be  established. 

Sec.  8.  Any  person  may  file  an  affidavit  of  contest  against  any  homestead  entry, 
charging  that  the  land  entered  was  not  unoccupied,  unreserved,  or  unappropriated 
agricultural  land  at  the  time  of  filing  the  application,  alleging  disqualification  of  the 
entryman,  noncompliance  with  law  as  to  residence  or  cultivation,  or  any  other  matter 
which,  if  proven,  would  be  just  cause  for  the  cancellation  of  the  entry,  and  upon  suc- 
cessful termination  of  the  contest,  the  contestant,  if  a  (Qualified  entryman,  shall  be 
allowed  a  preference  right  of  entiy  for  sixty  days  from  said  date. 

The  Chief  of  the  Bureau  of  Public  Lands  or  any  public  official  becoming  aware  of 
the  existence  of  any  of  the  grounds  above  stated,  tor  impeaching  or  canceling  the 
entry, .may  file  formal  complaint  against  the  entry  on  any  such  ground  which,  if 
proven,  siuiU  cause  the  cancellation  of  the  entiy. 

Sec.  9.  No  patent  shall  iseue  under  the  provisions  of  this  chapter  until  the  land  has 
been  surveyed  tinder  the  direction  of  the  Chief  of  the  Bureau  oi  Public  Lands  and  an 
accuiato  plat  made  thereof,  the  cost  of  which  survey  shall  be  borne  by  the  Insular 
Government. 

The  civilgovernor  was  advised  by  the  chief  of  the  bureau  of  insular  affairs,  Wash- 
ington, D,  CT,  by  cablegram  dated  May  4, 1904,  that  Congresa  had  adjourned  without 
amending  or  disapproving  the  public  land  act  (act  No.  926).    On  July  26,  1904,  the 
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civil  ^vemor  iasued  hie  proclamation  declaring  the  public  land  act  to  be  in  full  force 
and  effect  trom  tliat  date,  aa  contemplated  by  section  13,  act  of  Congress  of  .July  1, 
1902,  above  mentioned. 


1.  Location  of  public  lands. — Owii^  to  the  aysteni  of  diBposing  of  public  lands  which 
obtained  under  tJie  Spanish  Government  in  these  islands  the  present  government  has 
no  maps  showing  the  exact  location  of  such  lands;  therefore,  prospective  homestead 
entrymen  will  b«  compelled  to  make  inquiries,  as  to  the  ownership  of  any  particular 
tract  desired,  of  persons  living  in  the  vicinity  thereof,  and  to  consult  the  property  reg- 
ister and  record  of  tax  returns,  in  the  capital  of  the  province  in  which  the  land  is  located 
for  evidence  of  ownership. 

2.  Land  subject  to  entry.— Ovily  unreserved,  unoccupied  a^cultural  public  land  is 
subject  to  homestead  entry.  Land  chiefly  valuable  for  the  mineral  it  contains  must  be 
purchased  under  the  law  relating  to  mineral  land.  Whether  a  particular  tract  is  more 
valuable  for  forestry  than  a^cultural  purposes  will  be  determined  by  the  forestry 
bureau  on  request  by  the  bureau  of  public  lands. 

The  provisions  of  the  public  land  act  relating  to  homesteads  do  not  extend  at  the 
present  time  tc  the  provinces  of  Lepaiito-Bontoc,  Bei^uet,  Parana,  Neuva  Vizcaya, 
and  the  Moro  Province,  but  may  at  any  time,  by  resolution  at  the  PhOipptne  Commis- 
sion, be  extended  to  said  provinces. 

3.  Peraong  entitled  to  a  homestead. — The  following  designated  persons  are  entitled  to 
make  a  homestead  entry: 

(a)  Citizens  of  the  Philippine  Islands. 

lb)  Citizens  of  the  United  States,  or  of  any  insular  posession  of  the  United  States. 

To  be  entitled  to  make  an  entry  a  person  must  be  21  years  of  hrb,  or  else  the  head  of  a 
family.  Any  person,  male  or  female,  who  is  the  head  of  a  family,  and  otherwise 
qualified,  may  enter  a  homestead,  even  though  such  person  be  Jess  than  21  years  oi  age. 

A  person  who  is  the  owner  of  more  than  16  nectares  of  land,  or  hae  received  from  the 
government  a  gratuitous  grant  of  16  hectares,  under  Chapter  IV  of  the  public  land  act, 
16  not  entitled  to  maie  a  homestead  entry. 

4.  Area  of  homestead  and  shape  of  tract.— k  homestead  can  not  exceed  16  hectares  in 
area,  but  any  amount  lees  than  that  may  be  entered. 

Whenever  land  is  sought  to  be  acquired  as  a  homestead  which  has  been  surveyed  by 
the  government  under  some  plan  for  subdividii^  the  public  lands,  such  land  must  be 
taken  fay  legal  subdivisions.  In  case  an  entry  is  made  on  unsurveyed  land,  the  tract 
entered  must  be  in  a  sinele  body,  as  nearly  as  practicable  rectangular  in  diape,  and  not 
more  than  800  meters  in  length. 

5.  PTOC«f«rewmoitiiijre7i(rj),— An  approved  form  on  which  to  make  an  application  for 
a  homestead  entry  may  he  ofabuned  by  addressing  the  bureau  of  public  lands,  Manila, 
P.  I.  In  executing  the  application  care  should  be  taken  by  the  applicant  to  fill  up  all 
the  blank  spaces  in  the  form.  The  best  possible  description  aa  to  the  location  and 
boundaries  oi  the  tract,  without  making  a  survey,  should  be  given,  and  the  comers  of 
the  tract  should  be  carefully  marked  on  the  ground  by  using  stones  or  stakes.  The 
application  should  be  filed  with  the  chief  of  the  bureau  of  pubfic  lands,  Manila,  P.  I. 

6.  Residence  and  cultivalion. — The  applicant  must  continuously  redde  upon  and 
ciiUivcde  the  land  for  a  period  of  five  years  from  the  dato  of  the  filing  of  his  application. 
Failure  to  reside  on  the  land  for  a  period  of  six  months  will  constitute  an  abandonment 
of  the  entry  and  subject  it  to  cancellation. 

7.  Contests  and  adverse  claims.— Any  person,  whether  qualified  to  make  a  homestead 
entry  or  not,  if  he  knows  of  any  reason  why  an  amplication  should  not  be  approved,  or 
of  any  reason  why  an  entry  in  which  the  application  has  been  approved  should  be  can- 
celed, may  initiate  a  contest  against  the  applicant  or  entryman  bv  filing  an  affidavit 
with  the  chief  of  the  bureau  of  public  lands,  wherein  is  set  out  tne  reasons  why  the 
application  should  be  denied  or  the  entry  canceled.  Upon  the  termination  of  a 
contest,  if  the  application  has  been  disapproved  or  the  entry  canceled,  the  person 
initiating  the  contest,  if  he  is  qualified  under  the  law  to  enter  a  homestead  has  a  pref- 
erence right  of  entry  as  to  the  land  for  sixty  days  from  tiie  date  of  the  final  decision  on 
the  contest. 

8.  Procedure  to  obtmn  patent. — At  any  time  within  three  years  after  the  enpitation 
of  the  five  years  mentioned  in  paragraph  6,  the  applicant  may  submit  proof  siiowing 
that  he  has  complied  with  the  law  in  the  matter  of  residence  on  the  land  and  cultiva- 
tion of  same.  An  approved  form  on  which  to  make  this  proof  will  be  furnished  by  the 
bureau  of  public  lands.    In  case  the  proof  ia  satisfactory  a  patent  will  issue. 

9.  Beirg  of  hoTne»tead  settler.— U  the  applicant  is  a  married  man,  and  should  die 
after  entry  and  before  patent,  hie  surviving  widow,  by  complying  with  the  require- 
menta  of  me  homestead  law  as  to  residence  and  cultivation,  may  submit  proof  in  this 
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tact  and  obtain  the  patent  in  her  name.  If  the  appHcant  be  not  married,  and  should 
die  after  entry  and  before  patent,  such  of  his  heirs  as  by  law  could  inherit  real  estate 
from  him,  by  complying  with  the  above-mentioned  requirementa  of  the  homestead 
law,  may  submit  final  proof  and  obtain  the  patent. 

10.  Surveys. — No  homestead  will  be  patented  until  the  land  has  been  surveyed 
and  platted.  The  survey  will  be  made  as  soon  after  the  finalproofa  have  been  ap- 
proved as  it  is  poaeible  lor  the  surveyors  to  talce  up  the  work.  ThiB  survey  will  be  at 
the  cost  of  the  government. 

11.  Fee*. — A  fee  of  PIO  is  required  to  be  paid  to  the  officer  with  whom  the  applica- 
tion is  filed  at  the  date  o£  filit^  the  same.  At  the  time  of  submitting  final  proof  (see 
par.  8)  the  entryman  must  pay  PIO,  as  final  tee,  to  the  ofiicer  with  whom  the  final 
proof  IS  filed.  These  are  the  only  tees  that  the  government  requires  to  be  paid  under 
the   homestead   law. 

12.  MaeeHaneonB. — Attention  is  invited  to  the  fact  that  section  77  of  the  public 
land  act  preecribee  a  penalty  for  the  presentation  of  false  proof  or  afiidavitB  in  connec- 
tion with  applications  or  claims  respectii^  public  lands. 

No  land  acquired  as  a  homestead  may  be  sold;  by  judgment  of  a  court  or  otherwise, 
to  satisty  any  debt  which  may  have  been  contracted  ty  the  applicant  or  patentee 
prior  to  the  date  of  the  patent  therefor.     (Sec.  4,  act  No.  926.) 

Necessary  forms  to  be  used  in  obtaining  a  homestead  may  be  had  by  addreeaing  the 
bureau  of  public  lands, 

Wii-L  M.  Tipton, 
Chief  Bureau  of  Public  Ltmck. 
Approved,  November  7,  1904: 

Dean  C.  Worcbbter,  SeireUiry  nf  the  Interior. 
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Abaca.    (See  Hemp.) 

Abra,  Province  or,  financial  Btatement:  2S2. 
Abrbu,  Judoe  3osi  C,  mentioned:  7,  45. 
Abueg,  MoiBBs,  payment  for  shortages  of:  308, 
Accounts,  municipal,  jurisdiction  over:  30. 
Acobta,  Dominoo  C,  payment  for  shortages  of :  308. 
AcuSa,  Francisco,  payment  for  shortages  of:  308. 
Adams,  Isaac,  mentioned:  49. 
AoAPAV,  Emilio,  payment  for  shortages  of;  308. 
Agricultural  hanks,  recommendations:  13. 
Agricultural  products,  list  of:  489-510. 
AoRicuMUHE,  Bureau  op: 

Available  fmids:  18a. 

Eeceipteand  expenditures:  177,  208. 
Ahern,  Capt.  George  P,,  a  compilation  oi  notes  on  india  nibher  and  gutta-percha: 

589-608. 
Albay,  Pbovincb  op: 

Financial  statement:  253,  254. 

Soil  conditions  in:  365-367. 
Albert,  Dr.  Josi,  member  of  the  Opium  Committee:  24. 
Alcohol; 

Internal-revenue  tax  on:  20,  21. 
Products — 

Dealers  in:  83. 
Distilled  spirits:  78. 
Fermented  liquors;  78. 
Alfalfa,  introduction  and  distribution  of:  446, 
Aliens,  naturalization  of:  69. 
Ambos  Camamkes,  Province  op: 

Financial  statement:  254,  255. 

Soil  conditions  in:  364,  365. 
American  Bank  op  Manila,  closure  of:  13,  171. 
American  circulating  lib 

Expenses  of:  130,  223. 

Report  on:  346. 
Anqat,  Bulacan,  iron  r^on  of.     (See  Geological  h 
Antique,  Province  op,  financial  si 
Araneta,  Grbgorio,  j 

Mentioned;  41. 

Report  of;  43-52. 
Abchitbcturb,  Bureau  op,  receipts  and  expenditures;  118,  222. 
Archives,  bureau  op,  receipts  and  expenditures:  177,  201. 
Armstrong,  A.  F.,  mentioned:  119. 
Arrasthe  plant,  receipts  and  expenditures:  62,  63. 
Arthur,  John,  property  accountability  of :  309. 
Attorn  ev-Gbneral; 

Office  of— 

Changes  in;  49. 
Work  done;  8,  48. 

Report  of;  43-52. 
Aunrrs,  bureau  op: 

Available  funds:  186. 

Balance  sheet:  314,  316. 

Divisions  of;  173. 

Organization:  173, 

Personnel:  173. 
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AuBiTB,  BiTRBAtr  07 — Oontinued. 

Receipts  and  expendituree:  179,201. 

Report  of:  173-316. 

Work  of:  30. 
AyancbKa,  Judge  Eamon,  mentioned:  7,  45. 
Baiabao,  poht  op,  collections  at:  60. 
Baldwin,  R.  C,  mentioned:  113. 
Bank;P; 

Agricultural,  recommendationB:  13. 

American  Bank  of  Manila,  closure  of;  13,  171,  172. 

Banco  Espaflol-Filipino,  Manila,  examination  of:  172. 

Banks  and  banking,  internal-revenue  tax  on:  20,  84. 

Chartered  Bank  of  Indta,  Australia,  and  China,  deposits  in: 

D^upan,  liquidation  of:  12. 

Examination  of:  171. 

Hongkong  and  Shanghai  Bankii^  Corporation,  deposits  in: 

International  Banking  Corporation,  deposits  in:  12. 

Organization  of:  12. 

Pangasinan  Bank  of  Dagupan,  closure  of:  171,  172. 

Status  of:  12,  13. 
Barrett,  J.  L.,  mentioned:  161. 
BABBoa,  Pedro,  payment  for  shoriagea  of:  308. 
Bakeows,  David  P.,  director  of  education,  report  of:  337-34fi, 
BAeiLAN.     (See  Mono  Phovinob.) 
Bataan,  province  of,  financial  statement:  257. 
Batangab,  province  of: 

Financial  statement:  258. 

Soil  BurveVB:  381-392. 

(See  also  Son,  condit 
Beans,  introduction  and 

Bush  or  snap:  447. 

Lima  and  pole:  447. 
Benbubt,  province  op,  financial  M 
Beniono,  Tranquilino,  payment  for  shortages  of:  308. 
Bicycle  LtCENSES,  Manila:  93. 
Bilibiu  prison: 

Discipline:  352. 

Health:  331,  352, 

Hospitals:  353. 

Industries:  362,  353. 

Maintenance,  cost  of:  352. 

Prisoners- 
Maintenance,  cost  of:  328. 
Number  of:  328,  352. 

Religious  functions:  353. 

(See  also  Pkisons,  Bureau  op.) 
BoHOL,  PROVINCE  OF,  financial  Statement :  259,  2(!0. 


Number  executed:  307. 

Number  in  force:  307. 

Postmasters,  amount  required:  307. 

Statement  of  business:  307. 

Treasurers,  amount  required:  307, 
BoNQAO,  PORT  OF,  Collections  at:  60. 
Borden,  Chas.  E.,  property  accountability  of:  309. 
BouDREAL',  WiuHB  J,,  report  on  modern  rice  culture:  427^34. 
Branaoan,  Frank  A,,  treasurer  of  the  Philippine  Islands: 

Mentioned:  40. 

Report  of:  161-172. 
Brent,  Right  Rev.  Charles  H,,  chairman  of  the  opium  commi 
Brbszeb,  Hugh  S.,  payment  for  shortages  of:  308, 
Bridges.    (See  Roads  and  Bridges.) 

Bkitish-Manila  Estates  Company,  reimbursements  f^i:  181. 
Budget,  insular,  estimates:  35,36. 
Building  stone.    (See  Geolooical  reconnoissances.) 
BuLAcAK,  province  OF,  financial  statement:  260. 
BviiSHAM  &  Anderson,  payments  to:  181. 
BuRNHAM,  E.  H.,   funds  available  for  reimbursements  to:  188. 
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BuBNHAM,  M.  H.,  property  accountability  of:  309. 
BuRRi  OR  TALIPOT  PALM,  Cultivation  and  nsea:  485. 
Business  ucenbbb,  Manila.     (See  Manila,  city  op.) 
Cacao  culture  in  the  Phiuppines:  413-425. 

Climate:  414. 

Cultivation:  418. 

Drainage:  415. 

Enemies  and  diseases:  421. 

Expenses  and  revenues:  423-425. 
ExpenaoB  by  years:  423,424. 

Harvest:  419, 420. 

Manuriii^:  421,422. 

Plantation;  416. 
Ijocation:  415. 

Planting:  417. 

Pruning:  418. 

R^dence:  423. 

Selection  of  varieties:  417. 

Soil:  415. 

Preparation  of;  415. 

Varieties:  422. 
Caqatan,  province  op,  financial  statement :  261,262. 
Capiz,  province  op,  financial  statement:  263. 
Carpenter,  F.  W.,  extra  compensation  for:  181. 

Carter,  Maj.  Ei>wak»  C,  U.  S.  Army,  member  of  the  opium  committee:  24. 
Cattle: 

Importation  of:  19, 65. 

Registration  stamps,  account  of;  ;il2. 
Cavitb,  photincb  op: 

Financial  conditions:  264. 

Police,  pay  of:  181. 
CfiBTT,  iHiANn  OF,  soil  conditione;  370, 378. 

Cebi!,  pokt  op,  ciMtoms  collections  and  espenditurea:  17, 59, 204, 225. 
Cebu,  province  op.  financial  statement:  265. 
Cbbulas.    (See  Internal  kbvbnub.) 
Census,  expenses  of  taking:  225. 
Cereaib,  introduction  and  distribution  of:  451. 
Certificates  op  indebtedness.    (See  Ookbency.) 
Charcoal  industry; 

Japanese  method — 
Burning:  613, 
Filling  the  kiln:  613, 
Product;  613. 
Profits:  613. 
Structure  of  kilns:  612. 
Volume  of  kiln:  613, 

Management  of  forests:  614. 

Native  methods:  612. 

Shipments  to  Manila:  611. 

Waste:  612. 

Woods  cut  for  charcoal;  614. 
Chartered  Bank  op  India,  Australia,  and  China,  deposits  in:  12. 
CmNBBE,  immigration  of:  61. 
GoABBTTEa.    (See  Tobacco.) 
Cigars.     (See  Tobacco.) 
Citrus  mmonom,  introduction  and  distribution  of:  451. 

ClVlL-BERVICE    board; 

Available  funds:  186. 

Receipts  and  expenditures:  200. 
Clay.    (See  Geological  bbconnoissances.) 
CoALiNQ  stations: 

Charges:  67. 

Location  of:  56. 
Coast  and  geodetic  survey: 

Available  funds:  186. 

Receipts  and  expenditures:  179,  221. 
Coastwise  licenses  and  pbbs,  abolitinn  of:  56. 
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Coco  AH  UTS. 

Report  on:  455-470. 
Botany:  456. 
Cultivation:  460-467. 
Fertility;  464. 
Irrigation:  467. 
Manuring:  464^67. 
Planting:  462,  463. 
Seed  sdection:  462. 
Selection  of  location:  460. 
Soil:  461. 
Enemies:  468. 

Remedies:  468. 
Harvest:  467. 
History:  455. 
Oil,  manufacture  of:  61. 
Products,  market  value  of:  469. 
Renovation  of  old  groves:  469. 
Uses:  456-160. 

Cocoanutoil:  466-468. 
Coir:  458. 
Copra:  456. 
Tuba:  459. 
Codes: 

Criminal,  work  on:  6,  7. 
Crimiiial  procedure,  work  on:  G,  7. 
CowBiia ,  introduction  and  distribution  of:  460. 
Coins.    (See  Cubrbnot). 
Cold  stokaqb,  bubbau  of: 

Administration,  transfer  of:  8. 
Available  funds:  187. 
Contracts:  334,  335. 


Ice,  manufacture  and  sale  of:  336. 
Receipts  and  expenditures:  223,  335,  359. 
Report  of:  359. 
Storage  space:  334,  335. 
Transfer  of  i  334. 

COMMEKCE    AND   POtlCE,  DBPABTMENT   OF,  receipts  anil  eK 

CoMHBECB  WITH  Unitbh  Stateb:  67. 

OOUMEKOIAL   FIBERS.      (See   FiBBR   PLANTS.) 

Common  carbibrs,  internal-revenue  tax  on:  83. 
Concessions,  mines  and  mining,  internal-revenue  tax  oi 

CoNOBEeaiONAI.  PARTY   ACCOMPANYING   THE    SECRETARY   U 

Islands,  expenses  of:  181. 

CONOHESaiONAI.   BEIJEP  FUND: 

Available  funds:  34,  188. 
Payments  made  from:  184,  233. 
Constabulary,  bureau  op: 
Available  funds:  186. 
Receii 
Consuls,  f 

Copper.    (See  Geological  j 
Corn,  American  field,  introduction  and  distribution  of:  446. 
Cotton: 

Changes  in  customs  schedule:  14. 

Effect  of:  16. 
(See  also  Fiber  plants.) 
Cotton,  Aylbtt  R.,  mentioned:  45. 
Courts: 

Administration  of:  3-8. 
First  instance — 

Cases  pending  and  disposed  of:  3,4,44. 
Fees  and  fines:  44,45. 

Judges,  supervision  over  justices  of  the  peace:  5, 
Justice  of  the  peace — 
Appe^:  47. 
Appointments:  6,  47. 
Cases  pending  and  disposed  of:  47. 
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CouBTB — Continued . 

Justice  of  the  peace — Continued. 

Ciittcisms;  5. 

Fees  collected:  47. 

Procedure:  46,47. 

Eeports,  whenHubmitted:  47. 

Supervision  over:  5,47. 

Warrants  for  arrest:  47. 

Warrante  for  aireet  of  nonresidents :  6. 
Land  registration-^ 

Applications  for  regietiation  of  titles:  8. 

Cases  decreed:  51,  62. 
'  Caaea  pending:  51,52. 

Judges  of:  46. 

Report  of:  51-52, 

Sessions  held:  61. 

Torrens  system,  operation  of:  6. 

Value  of  property;  fi. 

Work  of:  6,46. 
Personal  changesin:  7: 
Supreme-— 

Admissions  to  the  bar:  43. 

Appeals,  procedure:  4. 

Casea  decided:  43. 

Cases  pending:  3,  43. 

Fees  collected:  4  43. 

Procedure,  complaints  againsl :  4. 

Work,  condition  of;  3,  4. 
CuBVAS,  Oatbtano  H.,  payment  for  ehortages  of :  308. 
Cut,  Jddgb  Mariano,  mentioned:  45. 
Cdbkbnci: 

Certificates  of  indebted  neas — 

Amount  issued:  9. 

New  series:  9. 

Premium  on:  9. 

Shipped  for  recoinage:  9. 
Chinese:  '9.      . 
Mexican:  9. 
Spanish-Filipino:  9. 

Withdrawn,  from  circulation:  lfi3. 
Copper,  purchase  of:  164. 
Division  of,  discontinuance  of:  162. 
Excliange,  rate  of:  171,  252.   , 
Exchanges  at  the  Treasury — 

Amount  of:  10. 

United  Sta,tes  money;  10. 
Gold  coins,  security  for  silver  certificates:  ]0,  11. 
Gold  standard  fund — 

Continued  use  in  way  of  exchange;  )0. 

Drafts  and  transfers,  amount  of;  10. 

Circulation:  170. 

Interaal  revenue  on:  101-104. 

Enforcement  of  law:  104. 

Exportation  of  old  coins;  103. 

Prosecutions:  103. 

Registered  contracts;  103. 

Taxes  on;  102. 

Use  of'  101. 

License  tax  for:  102. 
Purchase  of:  170. 

Rate  of  exchange:  170, 
Recoim^  of:  164. 
Shipments;  16,  170. 
Mexican,  sale  of;  164. 
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C  iiBKENCY — Continued , 
New  coinage — 

Amount:  9. 

Circulation  of;  9. 
New  legiBlation — 

DeptfflitB  as  security  for  silver  eertificalpR:  10, 11. 

Recoinage:  10,  11. 
Peso,  Philippine — 

Coinage,  basieof:  11,  12. 

Exportation  prohibited:  II,  14. 
Philippine — 

Circulation,  amount  in;  1S5,  171. 

Coinage  of;  164. 

Denomination:  165. 

ExchjBi^ee;  168,  169. 

ReceivM:  165. 

Scarcity  ot:  168. 
Recoinage  legislation;  10,  II. 
Seignorageand  costof  newcurrenry:  R,  164. 
SDver,  price  of:  171 
Silver  certificatcfl— 

Amount  in  circulation;  10,  Ifi.'j. 

Denominations:  10, 165. 

Increased  use  of;  10. 

Redemption  fund:  248. 

Reeerveiund,  available  funds;  189. 

Security  for:  10,  11,  12. 

Unissued:  248. 

CuHTOMS: 

Auction  BBlee:  244. 
Bureau  of — 

Available  fundK;  186. 
Cottonachedute,  changeein;  14. 

Effect  of:  15. 
Filipino  employees:  68. 
Receipts  and  expendituTfs:  179,  2ft'i-206. 
Report  of:  53-75. 
Expenditures;  16. 
By  ports:  74, 

During  American  occupation:  71. 
Legislation:  14,  15,  54. 
Receipts:  16,  31,  32,  33. 
By  porta:  71,  72. 
ColiectionBi  16. 
Decrease  in:  16,  17, 
During  American  orcupation:  71. 
Gross,  by  sources:  57,  72,  74. 
Stamps  iaaued:  313. 
Statiatice:  71-75. 
Daoupan  bank,  Pakoasinan  Pkovinck,  liquidation  of:  12. 
Dean,  L.  C,  property  accountability  ot:  309. 
Dbfositaries,  funds  deposited  in:  12. 
Depositary  riruns  available:  189. 
DiBCK,  Robert  G.,  mentioned:  119. 

DlSTH/LEB    8P1KITS.       (See  AlCOHOL.) 

DoccMKNTABY  STAMPS.    (See  Intebnai.  ] 
Doo  LICENSES,  Manila:  92. 
Dobhingtok,  L.  a.,  mentioned;  119. 
Dorset,  Clakbncb  W 
Soil  conditions  in 
Tobacco,  report  o: 
Dkawbacx,  regulations  for:  55. 
Education: 
Bureau  of — 

Available  funds:  186. 

Expenses;  180. 

Financial  conditions:  224,  230. 
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Bduc  ATio  (J — Gontimied . 
Bureau  t>£— Continued. 

LegiBlation  affecting:  337,  338. 
Organization,  changes  in:  319,  320. 
EecommendationB;  345- 
Report  of:  337-347. 
InatruetionBgiyen:  341. 
Medical  school — 

Board  of  control:  324. 
Establishment  of:  324,  338. 
Opening  of;  324. 
Municipal  school  funds:  340. 
Provincial  expenditures:  339,  340,  441. 
Reform  schoolB,  establishment  of:  323. 
Schools — 

Attendance:  322.  341. 
Buildii^B— 

Appropriations  for:  322,  323. 
Coat  of:  322. 
Location  of:  338. 
Numher  of:  322,  343. 
Languages  used  in:  345.  , 

Norma!:  341. 
Private:  343,  344. 
Teachers- 
Force  of:  320,  342. 
Salary:  321.  , 

Edwards,  H.  T.: 

Abaca  (manila  hemp),  report  on;  533-546. 
Cultivation  of  maguey  in  Mexico,  report  on;  559-580. 

Cultivation  of  m^:uey  in  the  Philippine  Islands,  report  on;  523-528,  547-558. 
Boos,  importation  of:  IS,  65. 
Bmiohation,  condition  of:  19. 
Emplotebb; 
Deceased^ 

Administration  of  estates  ii(:  48,  49. 
Disbursements;  49. 
Method  of;  48,  49. 
Eeceipts:  49. 
Nationality  of:  19. 
Entertainment  ijcenses,  Manila:  92, 
EapASOL — FujpiNo,  Banco,  Manila,  esaraination  of:  172. 
Ethnolooicai.  subvby,  bureau  op; 

Changed  to  division  of  ethnology:  337. 
Receipts  and  expenditures;  1^,  224. 
Ethnoiogt,  division  op; 
Publications:  346. 
Work  of:  346. 
EvELAND,  Arthur  J. :  A  preliminary  reconnoissance  of  the  Mancayan-Suyoc  Mineral 

Region,  Lepanto,  Luzon;  751-781. 
Evbbbtt,  H.  D.  :  A  preliminary  workii^  plan  tor  the  public  forest  tract  of  the  Insular 

Lumber  Company,  Negroa  Occidental;  651-678. 
Executive  bureau: 

Available  funds;  177,  200. 
Receipts  and  expenditures;  186. 

EXPBNDITITRBS: 

Estimates:  35,  36,  37. 

Miscellaneous:  227. 
Export  duties,  refundable:  244. 
Exports: 

Amount  of:  18. 

Articles,  by:  76. 

Countries,  by;  74. 

Decrease:  60. 

Increase:  60. 

United  States,  to  the:  18,  74. 
Exposition  boabd,  expenditures:  225. 


y  Google 


796  TSDBX. 

Fbrkbntbd  liquohs.    (See  a]eo  Alcohol.) 

Cotton,  introduction  and  distribution  of'  450. 
List  of:  487,  510-621. 
Native  names:  487. 

Eeport  on  commercial  fibers  of  the  Philippines;  473-4S7. 
Biarri  or  talipot  palm- 
Growth:  486. 

Uses:  485. 
Cotton:  48(M83, 

Production:  481. 

Soil  and  climatic  conditions:  482. 

Uses:  482. 

Vatieties:  480,  481. 

Yield:  482. 
Hemp  or  abaci:  474-477. 

Classiflcation  and  uses:  477. 

ExttactioQ  of  fiber:  476. 

Growth  and  decades:  473. 

Soil  aivd  cultivation:  475. 

Value  of  exports:  474. 
Maguey:  477-479. 

Cultivation:  478. 

Extraction  of  fiber:  478. 

Yield;  478. 

Growth:  485. 
Uses;  485,  486. 
Pangdan^ 

Species:  484,  485. 
ifaes:  485. 
Pineapple  fiber:  479,  480, 
Cultivation:  479. 
EstiacUon  of  fiber:  473,  480. 
■'  Usta:  480. 
Ramie:  483,  484. 
Cultivation:  484. 
Production:  483. 
Uses:  483. 
Varieties:  483. 
Rattan — 

Growth:  486. 
Uses:  486. 
Where  found:  487. 
Uses:  487,  510-521. 

(See  also  Hemp,  Jute,  and  Maouzy.) 
Filipino,  Banco  EbpaSol,  Manila,  examiiial ioii  of;  172. 

FiNANCB    AND  JUSTICE,  DEPARTMENT    OP; 

Receipts  and  expenditures:  179,  201. 
Report  of:  3-41. 
First  instance,  couhtib  of.    (See  Coubth.) 

Report  on:  174-315. 

Summary  of:  174. 
Flour,  importation  of:  18,  66,  67. 
Foots,  Gwv  C,  property  accountability  of:  309. 
Forage  plants,  introduction  and  distribution  of:  44S,  447,  451, 
Forest  products,  internal-revenue  tax  on:  20,  84. 
Forest  soils.    (See  Soil  c 


Insular  Lumber  Company:  662-677. 
Administration:  676. 
Composition  and  condition — 

Chfti-acteriBtic  types:  654. 

Description  of  trees:  661-664. 

Injuries  to  which  the  forest  is  liable;  664, 666. 

Stand  and  yield  of  upland  lorpst:  657-661. 
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iRBST  TRACTS,  PUBLIC — Continued. 
Insular  Lumber  Company — Continued. 
Description:  652-654. 

Area  and  Eituation:  652. 

Boundaries:  652. 

Climate:  653. 

Ownership  ot  thp  land:  654. 

Fhysic^raphy:  652. 

Roads  and  trails:  654. 

Social  and  economic  conditions:  664, 

Soil:  653. 
Future  management:  672-677. 

Division  of  forest  into  blocks:  672. 
Description  of  blocks:  673-677. 

Relation  between  owner  and  licensee:  672. 
Method  of  treatment — 

Exploitable  site:  674. 


Cutting  areas:  674. 
Cutting  rules:  674-675. 
Object  to  be  obtained:  673. 
Recommendations:  675-676, 
Management:  675. 
Protecting:  675. 
Tree  species,  list  of:  676,  677. 
Utilization  of  the  forest:  666-672. 

Agricultural  possibilities  of  the  land:  672. 
Minor  forest  products:  671 , 
Timber- 
Lumbering— 

Cost  01  loggii^  and  manufacturing:  670. 
Logging:  667. 

Employees  and  wages:  668. 


\^ 


e  and  injury  to  the  forest:  668-669. 
Marketa  and  transportation :  670, 
Prices  and  government  charoes :  670,  671, 
Sawmill:  669. 

Employees  and  wages;  670. 
Transportation  by  water:  670, 
Mindoro  Lumber  and  Losing  Company,  Boi^abon,  Mindom:  679-708. 
Composition  and  condition  of  the  forest:  682-700. 
Characteristic  types:  682. 
Commercial  forests:  682-688. 

Cultivated  lands:  689, 

Injuries  to  which  forests  are  liable:  699. 

Stand  per  acre:  689-693. 

Tree  species,  description  of:  697-699. 

Yield:  694-696. 
Description:  680-682. 

Boundaries:  080. 

Climate:  681. 

Geolc^cal  formation  and  soil :  680. 

Ownership  of  the  land:  681, 

Physic^raphy:  680. 

Roads  and  trails:  681, 

Situation  and  area:  680. 

Social  and  economic  condition:  681. 
Future  management:  703-708. 

Lc^ing:  704,705. 

Cutting  areas:  704. 
Cuttii^  rules:  705, 

Method  of  treatment;  704. 
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Forest  thactb,  public — Continued, 

Mindoro  Lumber  and  Lt^injt  Company,  Boi^abon,  Mindoro — Continued. 
Future  management— Continued . 
Becommendatione:  705,706. 
Administration:  706. 
General  management:  705. 
Protection:  705. 
Relation  between  owner  and  licensee:  703. 
Summary  of  stand  and  yield:  703, 704. 
List  of  tree  species  found:  70fi-708. 
Utilization  ol  the  forests:  700-703. 
Agricultural  possibilities:  703, 
Minor  products:  702.703. 
Timber:  700-702. 

History  of  lumbering:  700. 
Markets  and  transportation:  701. 
Present  lumbering  operations:  700. 

Cost:  700,701. 
Prices:  701, 702. 
Worlcing  plan  for:  651-708. 
FoRBaTRY,  Bureau  of: 
Available  funds:  186. 
Beceipts  and  expenditiires:  177,208. 
FoBTiN  BUIWUNG,  expenses:  179,  223. 
FouNTAJN,  PRANCIB  N,,  payment  for  shortages  ij' 
Fkbbr,  Db.  Paul  0.,  member  of  board  of  contro 
Friars'  lands: 

Bonds,  interest  on:  181. 
Funds- 
Available:  188. 
Condition  of:  34, 341. 
Payments  made  from:  185. 
Fbuit-bbabing  plants,  introduction  and  distribution  of:  44(1,  454, 
Fnuira,  list  of:  480-510. 

Garcia,  Modbsto,  pavment  for  shortages  of:  308, 
Garden  pbasb,  introduction  and  distribution  of:  447. 
Garden  veoetables,  introduction  and  distribution  of:  451-454. 
Gardnbb,  Rolland,  mechanical  tests,  properties,  and  uses  of  tli 

woods — Philippine  sawmills,  lumber  market,  and  prices:  61&-650, 
Gazbitb,  Official,  receipts  and  expenditures:  177, 200. 
Geological  beconnoissanceh: 

Iron  region  of  Angat,  Bulacan:  713-750, 
Budding  stone:  744. 
Clay;  748. 

Field  work:  717-719. 
Geolt^cal  conditions:  726-734, 
Iron  mining  and  industry:  734-746. 
Analyses  of  ores:  738,  740,  746,  747. 
Deposits,  location  of:  738. 
Expenses  and  profits:  742,  743. 
Furnaces:  740,741, 
History:  734-738. 
Smelting:  740. 
Limestone:  744,  747, 
Mineral  springs,  analyses:  745,  746, 
Physical  and  geograpnical — 
Flora  and  fauna:  724,  725, 
Mineral  springs,  notes  on — 
Dilain  sprii^:  724. 
San  Jose  sprii^:  723. 
San  Mariano  spring:  724. 
San  Matilde  spring:  722. 
San  Rafael  spring:  721. 
,  Sibul  of  San  Miguel:  721. 
Sibul  of  Norza^ray:  723, 
Population  of  cities:  725. 
Production:  743. 
Sandstone:  74S. 
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Geoiogicai.  reco HNOia 8 ancbs— Continued. 

Mancayan-Suyoc  mineral  region,  Lepanto,  Luzon;  751-778. 
Agriculture:  759,  760. 
Climate:  75S. 

Deposits:  771. 
Production  of:  757. 
Treatment  of;  756-757. 
Field  work:  761-754. 
Geography;  758. 
Geology — 

Bagan  granite:  767. 
Local  and  structural :  764-7()7. 
Mancayan  diorite:  767. 
Quarta  porphyry:  768-709. 
Rocks;  767. 
Trachyte:  769,  770. 
Government:  760. 
History:  754-768. 
Hydrographjr;  762. 
Labor  conditions:  776, 
Ore  deposits:  770-776. 
Mineralogy— 

Distribution  and  relation  of  veins:  773-775 
Gangue  minerals;  770,  771. 
Barite:  770. 
Calcite:  770. 
Gypelim:  771. 
Kaolinite:  770. 
Quartz:  770. 
Ore  minerala:  771-773. 
Bomite:  772. 
Ctolcopjrite;  772. 
Charcocit«:  771, 
Bnargite:  772. 
Galena  or  galenite :  771 . 
Gold:  771. 

Pyriteand  marcaaitc:  771. 
Sphalerite:  771. 
Tetrahedritp;  77*2, 
Population;  760. 
Production:  767. 
Springs,  analyses  of:  764. 
Topi^Taphy:  761. 
Vegetation  and  timber;  759. 
Gideon,  A.,  mentioned:  119. 
Gilbert,  Hon.  Newton  W.,  mentioned:  7. 
GiLMORB,  JohnW.,  preliminary  report  on  the  commercial  fibers  of  the  Philippines: 

47^-487, 
GiNTZLBR,  laiDOR,  payment  for  shortages  of:  308,  30U. 

GOU)   STANDARD   FUND; 

Available  funds:  188. 
Condition  of:  167,  240. 
Drafts;  168. 

Payments  made  from:  185. 
Gold.     (See  Geoloqicai.  RicoNNOiasANCBe.) 
GoLDaaoRorGH,  Judge  W.  L.,  mentioned:  51. 

Gum  or  resin  yielding  plants,  introduction  and  distribution  of;  464. 
Gutta-percha  : 
Botanj-:  569. 

Chemical  properties:  574-577. 
Analyses  of  samplee:  675. 
Dirt:  676. 

Resins  and  gutta:  576,  577. 
Collecting:  571, 

Scientific  methods:  580-682. 
QecKTiaphical  distribution:  570. 
QiadeH:  573,  574. 
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G  UTTA-PBECH  A — Cont  inued . 
History:  568. 
Literature:  586-587. 
Marketing:  572. 
Peats  anaparaaitee;  582. 
Physical  tests:  577,  578. 
Prices:  673,  574. 

Regions  from  which  exported:  671. 
Scientific  propagation:  579,  580. 

Planting  trom  seeds:  579. 

Planting  from  self-BOwn  seedlii^a:  580. 

Propagation  by  means  of  marcotlage:  580. 
Species:  570. 

(See  also  Rubbbk  and  oxj-ita-pbrcha  and  Rui 
Gypstjm.    (See  Geologicai,  sbconnoissances.) 
Harbors,  regulations:  60. 
Hawah: 

Sugar-cane  growing  in:  411-412. 

Expenses  per  ton,  per  acre:  411. 

Yield:  411. 
Hazeltinb,  J.  H.,  payment  for  Bhortagea  of:  308. 
Hbaiwh,  bureau  of: 
Available  funds:  186. 
Receipts  and  expenditures:  177,207. 
Hemp,  uanila  (abacA.): 
Botany:  634. 
Bulletin  on;  633-546. 
Classification  and  uses:  477,  543. 
Climate:  536. 

Cultivation:  475,  637,  538,  639. 
Development  of  industry:  546. 
Distxibution — 

Albay:_  535. 

Camarines:  535. 

Davao:  536. 

Leyte;  536. 

Samar;  536. 

Soreogon:  535,  536. 
Drainage  and. irrigation:  540. 
Enemiefl:  540. 

Export  duty,  refund  of:  16,  19. 
Exportation;  18. 
Exports:  474,  534. 
Fertilizers:  539. 
Fiber- 
After  treatment  of:  542. 

Description  of:  542. 

Extracting  machine:  542. 

Extraction  of;  476,  541. 
Growth  and  decades:  473. 
Harvesting:  540. 
History:  534. 
Market  prices:  543. 
Plantation:  537. 

Estimated  cost  of;  644-546. 

Revenues:  644-646. 
Planting:  638. 
Plants,  distribution  of:  564, 
IVopf^ting  from  seed:  662,  563. 
Shade:  539. 

Sisal  hemp.    (See  Maguey.) 
Soil  and  cultivation:  475,  537,  538. 
Soil  conditions  in  various  provincee;  364-371. 
Value:  542,  543. 

Waste  products,  utilization  of:  543. 
Yield:  542. 

(See  also  Fiebr  plajjtb.) 
H01.IJB,  Wm.  Geo.,  payment  for  ebortages  of:  308, 
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Homesteads,  laws  and  instructions  relatii^  to:  7S5-788. 
Hongkong  and  Shangh.u  Bankino  Corporation,  deposits  in:  12. 
HOrd  John  8.,  colleptob  of  intbknai.  rbvende: 

Mentioned:  40. 

Report  ot:  77-109. 
Hospital,  civil,  receipts  and  expenditures :  118,  209, 
HynE,  Howard  F.,  mentioned:  119. 
IcKis,  W.\RRKM  H.,  mentioned:  7. 

Ide,  Henry  C,  socrelary  of  finance  and  justice,  report  of;  3-41. 
Ilocos  Norte,  province  of,  financial  statement:  266. 
Ilocob  Sur,  pbovircb  of,  financial  statement:  267. 
ItOILO,  PORT  OP,  cuatome  collectione  and  expenditures:  59,  203,  225. 
Iloilo,  province  op,  financial  statement:  268, 

luUIGRATlON: 

Bv  nationalities:  61. 
Chinese:  61. 
Japaneeo:  61. 
Immiokants,  number  of:  19. 
Imports: 

Amount  of;  18. 
Articles,  by:  74,  75. 
Articles,  unnecessary:  19. 
Countries,  by;  73. 
Porte,  by:  72, 

"United  States,  from  the:   18,  74, 
Values:  73. 
Improvements  bonds,  public,  interest  un;  181. 
Industrial  tax,  Manila.     (See  Manila,  city  of.) 
Insular  affairs,  bureau  of; 
Purchases  made  by;  325,' 
Receipts  and  expenditures:  200. 
Insular  government,  duties  paid  by:  58. 
Insular  lumber  company.    (See  Forest  tracts.) 
Insurance  companies,  internal  revenue  tajc  on:  20,  84. 
Intbndencia  building,  eipenses;  179,  223. 

Interior;  department  of,  receipts  and  expenditures:  117,  118,  207-209. 
Internal  revenue: 

Alcohol  and  tobacco  products:  78-82. 
Cigarettes:  81,  82. 
Ci^rs:  80,  81. 
Distilled  Bpitite:  78. 
Fermented  liquors:  78. 
Leaf  tobacco:  79. 
Manuta«tiu^d  tobacco:  79. 
Apportionment  of:  21. 
Bureau  of^ 

Available  funds:  186. 
Eipenses  of:  180. 
Receipts:  202. 
Report  of:  77-109. 
Working  force:  25,  26. 
Cattle-regisfiation  stamp  account:  312. 
Cedula  account:  311. 
Collections:  20,  22-25,  299,  300-304. 
Apportionment  of;  78, 
Cedulas:  20,  23. 

Comparative  figures:  84,  304-307. 
Cost  of:  21,78. 
Distribution  of:  298. 
During  July,  1906:  107. 
Manila  tax  collections  durirg  July,  lOOli:  108. 
Summary;  77,96. 
Currency,  local — 

Enforcement  of  law:  104. 
Exportation  of  old  coins:  103. 
Prosecutions;  103. 
Registered  contracts:  103. 
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Inteknal  revenue — Continuud. 
Currency,  local — Continued. 

Begiatered  purchasers  of  local  currency  tor  export:  103. 

TaxeBon:  102. 

Use  of:  101. 

License  tax  for:  102. 
Documentary  Btampe— 

Account:  310,  311. 

Amount  used:  20, 
Law,  efficiency  of:  20. 
License  taxes:  82-85. 

Banks  and  bankers:  84. 

Cedulas  personales:  83,  84,  88. 

Dealers  m  alcohol  and  tobacco  producln:  83. 

Documentary  stamp  taxes:  83. 

Forest  products:  84. 

Insurance  companies;  84. 

Merchants,  manufacturers,  and  common  carriers:  83. 

Mines  and  minine  concessions:  20,  83, 

Occupations,  trades,  and  professions:  23,  83. 

Stamps  and  cedula  accounts:  84,  85, 
Manila,  city  of,  ta.xoB  and  licenses.     (See  Manila,  city  otA 
Matches:  82. 
Medicines,  patent:  100, 
Opium  taxes:  98-100, 

Collections  made  during  the  month  of  July,  1906:  109. 

Habitual  users'  certificates:  99,  312. 

License  taxes:  99. 

B^sum6  of  collections:  100. 

Tax  on  opium:  100. 

Temporary  system:  99. 
Pharmacists;  100. 
Refundable:  243,  244. 
Spanish  stamps,  redemption  of:  104. 
Stamp  account:  310,  312. 
Stamps:  84. 
Inter  NATIONAL  banking  corporation,  deposits  in;  12. 
Ihon  REoioN  OP  Anoat,  Bdlacan.     (See  Gbolooical  uhconnoismanceh.) 
Ibabela,  peovincg  op,  financial  statement:  269. 

IWAHIG   PENAL   COLONY: 

Conditions  at:  330. 

Government:  330. 

Health:  354. 

Land,  cultivation  of:  354, 

Prisoners  at:  329,  354, 

Quarters:  330. 

(See  also  PRieoNS,  bureau  of,) 
Japanese,  immigration  of;  61. 
JocaoN,  JUDBB  VICENTE,  mentioned:  40, 
Johnson,  JusTitB  E.  FinlbT,  mentioned:  44. 
JoLO.     (See  MoRO  Province.) 
JoLo,  PORT  op,  collections  at:  59. 
Jones,  A,  K.: 

Mentioned:  46. 

Report  of:  51,  62. 
Juarez,  Josi  C,  payment  for  shortages  of:  308. 

JUHATA,  PORT  OF: 

Collections  at:  56,  60, 

Establishment  of :  16. 
JuspiTCB,  BURBAU  op: 

Available  funds:  186. 

Receipts  and  expendituree:  179,  201. 
Justice  op  peace  courts,     (See  Courts.) 

Industry,  report  of  introduction  intii  Philippines- 
Culture:  531,  532. 
Harvest:  531,  532. 
Production:  532. 
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Industry,  report  oi  introductioQ  Into  Philippines-— Continued. 
Culture— Con  tinu  ed . 
Soil  and  Bite:  531. 

Preparation:  531. 
Sowing:  531. 
VaJue:  532. 
Industrial  significance:  529. 
Jute  plant;  KO. 
Varieties:  630. 

Industrial:  530. 
Local:  530. 
Minor:  530. 
Introduction  and  distribution  of:  450. 
Kabbolino  Laoritz,  property  accountability  of:  309. 
Knapp,  E.  R.,  property  accountability  of:  309. 
Labor  coNnmojjs:  776. 

Laguna,  La.,  province  of,  financial  statement:  270. 
Lamson-Scribnbb,   Prof.   F.,   list  of  Pbilippine  aaricultural   products  and   fiber 

plants:  489-522. 
Lakd  tax: 

Payments  to  provinces  in  lieu  of:  250,  261. 
Suspension  of:  31. 
Landauha,  steamer,  reward  to  crew  of:  181. 

Available  funds:  186. 

Receipts  and  expenditures:  177,208. 
Lands,  public; 

Homesteads,  laws  and  regulat 

Leasing,  laws  and  instructioni 
Instructions;  7S3-784. 
Laws:  781-783. 
Lands,  sale  op,  Manila,  taxes  on.     (See  Manila,  city  oi 
Lajjier,  Alexander  S.,  mentioned:  40. 
,La  Union.    (See  Union,  La.) 
Lawshe,  Abhabam  L.,  auditor  of  the  Philippine  Islaiulsi: 

Mentioned:  40. 

Report  of:  173-315. 
Lead,  deposits  of;  771. 

Leech,  John  S.,  director  of  printing,  report  of:  357-35B. 
Lemons,  introduction  and  distribution  of;  450. 
LepantO'Bontoc,  province  of; 

Financial  statement:  271. 

General  expenses:  182. 
Leyte,  province  of: 

Financial  statement:  272. 

Soil  conditions  in:  369,  378. 
LiMBSTONE.    (See  Gboloqical  reconnoisbanoeh.) 
LiMSON,  EapiRiDioN,  payment  for  shortages  of;  308. 
LiKDSBY,  Claude,  mentioned:  119. 
Liquor  licekbes,  Manila,    (See  Makii^,  crrv  of.) 
Liquors,  fermented.    (See  Alcohol.) 
Live  stock,  registration  of,  ManOa.     (See  Manila,  citv  (. 
Llorbntb,  Judge  Julio,  mentioned:  45, 
LoBiNGiER,  Charles  S.,  mentioned;  45 
Local  cubbbncy.    (See  Currency.) 

Opportunities  for  lumborii^  in  the  Philippines:  70!l-7 
Capita]  necessary  for  operations:  710, 
Consumption:  709. 
Dealers:  710. 
Forests: 

Area:  709. 

Licenses  to  exploit:  709. 

Ownership:  709. 
Freight  rates:  709. 
Labor  problem:  710. 
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L  UMB  B  R— Con  t  Inued . 

Opportuaities  for  lumbering  in  the  Philippints— Continund. 
Logging:  710. 
Markete,  distances:  TOO. 
Stand  of  timber;  710. 
Summiiry:  711. 
Tariff  rates:  709. 
Trade:  65. 

(See  also  Forest  tracts.) 
Luzon,  island  of,  Boil  conditione:  376. 
Lyon,  WtUMAM  S.: 

Cacao  culture  in  the  Philippines:  413-425. 

Cocoanut  with  reference  to  its  producta  and  liultivation  in  the  Philippine  Islands 

report  on  the:  455-470. 
Jute  industry  considered  in  relation  to  its  introduction  into  the  Philippines, 

report  on  the:  529-53L 
Seeds  and  plants  by  the  bureau  of  agriculture,  report  on  the  introduction  and  dis- 
tribution of;  445-454. 
Sugar  cane,  primer  on  the  cultivation  of:  403-412. 
McCaskby,  H.  D.,  report  on  a  geolc^cat  reconnoieeanoe  ni  the  iron  r<>gion  of  Angat, 

Bulacan:  715-750. 
McDoNOUGH,  Justice  John  T.,  mentioned:  44. 
Magdcy: 

Bulletins  on:  477-479,  561-562, 

Advantages  of  cultivation:  561. 
Cultivation,  method  of:  477-479,  5ei. 
Harvesting:  562. 
Land  suitable  for:  561, 
Machines,  cost  of:  562. 
Method  of  planting:  56i. 
PIantation,how  to  start  a:  561. 
Planting,  time  for:  561. 
Propagation:  561^ 
Prospects  in  ' 
Provinces  in 
Value:  662. 
Yield:  562. 
Mexico,  cultivation  in:  559-560. 
Cultivation:  559. 
Exports,  value  of:  559. 
Fiber,  estraction  of:  660. 
Profits:  560. 
Shipments:  560, 
Uses  of  plant  and  fiber;  560. 
Philippine  Islands,  cultivation  in  tho:  J 
Climate  and  soil:  549. 
Cultivation:  551. 
Distribution;  548. 
Enemies:  556. 
Fiber:  549. 

Drying  and  baling:  553. 
Extracting  machinery:  55:1 
Extraction  of;  552, 
Field  plantiiw;  550, 
Harvesting:  551, 
History:  548. 
Introduction  of:  547,548. 
Plantation:  549,550. 
Props^ation:  550. 
Report  on;  523-628. 
Climate:  526. 
Cultivation:  526. 
Distribution:  523-525. 
Fibei^- 

Alter  treatment:  527, 
Extracting  machine:  528. 
Extraction  ol:  527. 
Strength  of:  525. 
Value  and  usee:  528. 
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MAauB  T-— Continued . 

Philippine  iBlande,  cultivation  in  thp — (Continued. 
Report  on — Continued, 

HiBtory:  523. 

Insects  and  diaessce:  526. 

PlEuitation,  establishment  of:  526. 

Planting:  526. 

Soil:  6S. 

Varieties:  523. 

Yield:  527. 
Uses:  555. 
Value:  555. 

Waste,  utilization  i)f:  565. 
Yield:  564. 
(See  also  Fibbh  pla^jts.) 

MaNCAYAN-SuYOC   MINER.^I,    HEIilON.      (See  GbOLOOICAI,   RECONfJOm. 

Manila; 

City  of— 

Assessmeuts  and  collefliims  department,  report  of:  148-152. 

Assets  of:  117. 

Available  funds:  187. 

Budcet  fori  39. 

Building  and  plumbing  inspection:  128. 

Buildii^  constructed:  28. 

City  property,  assessed  valuation;  113. 

City  sho]M — 

Expenditures:  130,  131. 

Beport  on  work  done:  129. 
Collector  of  internal  revenue  ex  ufflciii  city  iiaseHsur  and  coll 
Court  of  First  Instance' — 

Oases  pending  and  disposed  of :  44. 

Fees  and  fines:  44. 
Current  expenses,  estimate:  39,  118. 
Disbursements:  26,  27^  113. 
Engineering  and  public  works — 

Draftii^  and  surveys:  119,  120. 

Personnel:  119. 

Report  of:  119. 
Expenditures:  183. 
Finances:  114,  115. 
Finances  under  its  charter:  232-232. 
Fire  department — 

Changes  and  recommendations:  140-143; 

Description:  144. 

Electrical  work:  146. 

Eciuipment:  144. 

Financial  statement:  145. 

Fire  losses:  29. 

Inspection:  146. 

New  stations:  144, 

Operations:  145. 

Personnel:  140. 

Protection  on  river  and  bay:  141. 

Report  of:  140-147. 
Hospitals,  indigent  sick,  care  of:  112. 
Insular  contributions  to:  227. 
Internal  revenue  collections:  304, 
Law  departm.ent^ 

City  attorney,  cost  ot  maintenance  of  otRce:  137. 

Justice  of  the  peace:  139, 

Municipal  court:  138,  139, 

Prosecuting  attorney:  138, 

Report  of:  137-140, 

Sheriff:  139. 
Liabilities  of:  117. 

Estimates;  117. 
Lighting  system,  reform  of:  143. 
Liquor  licenses,  number  of:  24, 
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MANIJ.A— Continued . 
City  oi — Continued, 
Municipal  board- 
Members  of;  111, 

Report  of:  111-160. 
Ordinances  proposed:  112. 
Police  department — 

Appointmenta;  134, 

BriTjery:  137. 
'  Consolidation  and  transfer  of  stations:  l!t<l. 

Constabulary,  cooperation  with:  136. 

Expenditures;  134. 

Health  of:  135. 

Loi^evity  pay:  136. 

Mounted  detachment:  13(i. 

Office  force:  38,  133,  134. 

Police  funds:  135. 

PriBonerB  arrested :  135. 

Processions:  136. 

Property,  confiscated,  found  and  stolen:  135. 

Reductions:  132. 

Report  of:  132-137. 

Salaries:  134, 

Secret  service:  137. 

Summary  court:  136. 

Surewms,  police:  137. 

Unilorms:  137. 
Pound,  operation  of:  135. 
Property  belonging  to  city:  116. 
Public  works  and  permanent  improvements- 
Available  funds:  188. 

Expenses  for:  131,  183. 

Improvements:  27,  28. 
Real  estate- 
Assessed  valuation:  117. 

Belonging  to  city:  116. 

Value  of:  28. 
Receipts  and  expenditures;  3ft,  175,  229-2.32. 
Sanitation,  Department  of — 

Cemeteriea:  160. 

Collections:  158. 

Garbage  collections:  158. 

Night-soil  collection;  159. 

Parks:  159. 

Personnel:  158. 

Street  cleaning:  158. 

Street  sprinkling:  159. 
Schools- 
Attendance:  2fl,  1S3. 

Districts:  153. 

Expenses:  152,  183,  231. 

Schoolhousee;  153,  154. 
Sewer  and  waterworks  construction — 

Account:  116. 

Contracts  let:  29. 

Cost  of  work:  156,  157. 

Fund,  condition  of:  242, 

Sewers^  system:  155,  156. 

Storm-water  drains;  157. 

Water  supply:  29,  154. 
Street  construction  and  bridges:  123-128, 
Taxes  and  licenses^ 

Bicycle  licenses:  93. 


icycle 


r  inspection:  1 
uuiiding  permila:  \n. 
Business  licenses:  92,  150. 
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Mamiia^ — Continued. 
City  of— Continued. 

Taxes  and  licenses — Continued. 
CoUections:  95,  149,  151. 
Collections  durii^  July,  1906:  108. 
Dog  licenses:  92, 
Entertainment  licenseB:  92,  150. 
Estimates:  151. 
Expenses:  97,  152. 
Fees,  fines,  coat,  etc.;  94. 
Industrial  tax:  88. 
Lands,  sale  of:  93. 
Liquor  licenses:  91,  150. 
Live  stock,  registration  of:  93,  ISl. 

Manila  Electric  Railway  and  Light  Company,  franchise  tax:  Sfi,  151. 
Matadero  (BlaughterhouBc) :  88,  149,  152. 
Meat,  transportation  of:  95. 
Municipal  ricenses:  91,  150. 
Pail  conservancy  system:  94. 
Peddlere'  licBnsea:  92,  150. 
Public  markets:  89,  90,  150,  152. 
Public  vehicle  licenses;  92,  160. 
Real  estate  tax:  85,  88,  148,  149. 
Rentals:  93. 
Tax  refunds:  97. 
Vault  cleaning:  94. 
Vehicle  equipment:  93. 
Water  rents:  94. 
Weights  and  measures:  94. 
Transportation  Department- 
Animals:  157. 
Equipment:  159. 
Water  supply  and  sewers:  121-123. 
Port  of— 

Customs  collections  and  expenditures:  55,  2011. 
Harbor  improvementB;  70-71, 
Manila  Electric  Railway  and  Light  Company; 
Franchise  granted  to:  142. 
Franchise  tax;  96. 
Manoa  Sa-Yinos  Bank,  examination  of:  172. 
Manufacture  KB,  internal-revenue  tax  on:  83. 
Mabinducjub,  island  of,  soil  conditions;  369. 
Marinduque,  Peovincb  of,  financial  statement:  292. 
Marine: 

Certificates  of  service:  63. 
License  fees,  reduction  of:  53. 
Licenses:  63. 
Markets,  public,  Manila,  taxeson.    (See  Manila,  city  of.) 
Masbatb,  island  of,  soil  conditions:  369,  377. 
Masbatb,  Province  op: 

Cancellation  of  loans:  182. 
Financial  statement:  272. 
Matadebo  tax,  Manila.    (See  Manila,  city  op.) 
Matcbes: 

Importation  of:  23. 
Internal-revenue  tax  on;  23,  82. 
Matcbews,  a.  H.j  property  accountability  of:  309. 

Maulb,  William  M.,  report  on  the  charcoal  industry  in  the  Philippines:  611-614. 
Mbany,  H.  J.,  mentioned;  119. 
Medical  school.    (See  Education.) 
Medicines,  patent.    (See  Internal  revenue. ) 
Mblton,  Elmer  B.,  payment  for  shortafies  of:  308,  309. 
Merchants,  internal-revenue  tax  on:  83. 
MEBRnr,  Mblvin  L.,  a  preliminary  working  plan  for  the  public  forest  tract  of  the 

Mindoro  Lumber  and  Logring  Company,  Boi^bon,  Mindoro:  fi79-708, 
Mexican  currency.    (SeeCuRRENCY.) 
Miller,  Dr.  Mbrton  L.,  mentioned:  346. 
MiLLBT,  introduction  and  distribution  of:  446. 
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Mindanao,  island  op,  soil  conditions:  370,  379. 
MiNBOBO,  ISLAND  OP,  Boil  conditioDH:  369,  376. 

MlKDORO,  PROVINCE  OF: 

Financial  atatemeiit:  274, 

General  expeneee'.  182. 
MiNDORO  Lumber  and  Loqoing  Company-. 

PreliminatT  working  plan  lor  public  forest  tract:  679-708. 

(See  also  FoREar  Tract;8,) 
MiNBBAi.  BESOUHCBS.    {See  Gbolooical  hbcokkoissances.} 
Mines  and  mining  concessions,  internal-revenue  tax  on:  83. 
MiNiNO  BUREAU,  receipts  and  expenditures:  118,  208. 
MiBAMiB,  PHOVINCB  OP,  financial  Statement:  275. 
Money  orders: 

Account:  246,  247. 

Invalid:  246. 

System- 
Offices,  list  of :  235-239. 
Transactions:  234-239. 
MoNTB  DE  PiBDAD,  Manila  (pawn  shop),  examination  of:  172. 
Mono  Province: 

Baeilan,  soil  conditions  in:  370. 

Financial  atatement:  242,  276. 

Jolo,  soil  conditions  in:  370. 
MuiiWBD,  H.  B.,  prosecution  and  conviction  ot:  13. 
Municipal  lzcbnsbs,  Manila.    (See  Manila,  city  or.) 
Municipalities,  accounts  of:  249. 
Naturalization  : 

Aliens:  69, 

Provisions  for;  19. 
Navigation,  bureau  of: 

Available  funds;  !86. 

Receipts  and  expenditures:  118,  221. 
Neqros,  island  op,  soil  conditions:  369,  379. 
Hboros,  Occidbntal,  province  of,  financial  statement:  279. 
MBOftos,  Oriental,  province  op,  financial  st 
NiPA.    (See  Fiber  plants.) 
Normal  school.    (See  Education.) 
NoBRis,  Judge  William  F.,  mentioned:  7,  45. 
NuBVA  EcuA,  province  op,  financial  st 

NUBVA   ViaCAYA,  PROVINCE    OF 

Financial  statement:  278. 
General  expenses:  182. 
Occupations.    (See  Trades  a       ....  , 

O'DONOVAN,  J.  J.,  ACTING  DIRECTOR   OP   COLD   STORAGE,  report  of:   : 

Oil-yibldino  seeds,  introduction  and  distribution  of:  449,  454. 

Amount  on  hand:  98. 
Collections  from;  25. 
Dealers  in;  25,  98. 
Fund,  amount  of:  249. 
Importation  of:  16,  17,  57. 
Imported;  57,  75. 

Provisions  o£:  24,  25. 
Eeceipta  under:  20. 
Persons  using,  number  of:  25. 
Revenue  law:  54. 

Tmbs  on.    (See  Internal  rbvenite.) 
Orb  deposits.    (See  Geological  rbconnoissancbs.) 
Oribntb  building,  expenses   179 
Pacific  Commbrcial  Mubbum,  exhibit  of  agricultural   products  of  the   Philippine 

Islanda:  563. 
Pail  conservancy  system   Manila,  taxes  on.     (See  Manila,  city  of.) 
Paiawan,  province  of 
Financial  statement   381 
Forest  soil  conditions   380 
General  expenees   182 
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Paiawan,  province  op — Contmued. 

Loans,  cancellation  of:  182. 

Sailboat  for,  purchaae  of;  182. 
Pampanoa,  PaoviKcE  o^  financial  statement :  282. 
Panoasinan,  bank  op,  Dagupan,  examination  of:  171. 
Panoasinan,  PRpviNCE  OS,  financial  atatemont:  283. 
Panodan.    (See  Fibbr  plants.) 
Pabaoua.    (See  Palawan.) 

Pahdo  db  Tavbra,  Dr.  T.  H.,  momber  of  board,  of  control  of  medical  school:  324. 
Pasio  River,  wharf  apace:  68. 
Patent  MBDiciNGe,  internal  revenue  on;  100. 
Patstonb,  L.  F.|  mentioned;  119. 
Pawn  shop.    (See  Monte  de  Piedad,) 
•Pbasb,  oahden,  introduction  aJid  distribiltion  of:  447. 
FEDDLEsa'  LICBNBE8,  Manila.     (See  Manila,  city  of.) 
Penalosa,  Juan,  payment  for  Bliortages  of;  308. 
Perrt,  a.  p.,  property  accountabiJity  of:  309. 
Peso.    (See  Cxisbbmct.) 
Pharuacists,  interna!  revenue  on:  100. 
Philippine  Commission,  receipts  and  expenditures:  200. 
Philippine  Currency.    (See  Cukrbncy,) 

PeiLiPPiNB  Islands  Telbphonb  ano  Tbleorafh  Company,  franchiso  granted  to:  14i 
Piedad,  Monte  de,  Manila  (pawn  shop),  examination  of:  172. 
Pineapples,  exportation  of:  65. 
Pineapple  fiber.     (See  Fiber  plants.) 
Plants: 

Forage,  introduction  and  distribution  of:  446,  447,  451. 

Fruit  bearing,  introduction  and  distribution  of:  449,  454. 

Gum  or  resin  yielding,  introduction  and  distribution  of:  454. 

Soil  renovation,  introduction  and  distribution  of;  447,  454. 

Textile,  introduction  and  distribution  of:  450,  454, 

Plumaje,  Jorob,  payment  for  shortages  of:  308. 
P08T8,  BUREAU  of; 

Available  funds:  186. 

Postal  drafts  outatandii^:  245. 

Postal  savii^  bank,  report  on:  13,  14. 

Postmaatera,  bonds  required  of:  307. 

Post-offlcee,  list  of:  210-220. 

Receipts  and  expenditures:  31,  179,  209-220. 

Stamps,  postage,  account  of:  313. 
PowBtL,  JiTDGB  JoHN  8.,  mentioned:  45. 
Printing,  bureau  of: 

Apprentices:  332,  358. 

Available  funds:  187. 

Duties  of:  332. 

Employees:  3357 

Ejiuipment,  value  of:  334. 

Financial  statement:  334. 

Printing,  cost  of:  332,  367. 

Publications,  distribution  of:  358. 

Receipts  and  expcnditureB;  ISO.  224,  333. 

Director,  report  of:  357-358. 

Salaries  ana  wages:  333. 

Work  done:  357. 
Prisons,  bureau  op; 

Available  funds:  186. 

Health:  331. 

Prisoners,  distribution  of:  328,  351. 

Prisons,  condition  of:  361. 

Receipts  and  expenditures:  180,  223. 

Report  of:  351-355. 

Road  building:  329. 

Transfer  of:  327. 

(See  also  Iwahio  Penal  Colony.) 
PttivATB  schools.  (See  Education.) 
PROPBsaroNS,  int«mal-revenue  tax  on:  23,  83, 
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Property,  loaees:  309. 
Provinces: 

Accounts  of:  249,  252-303. 

Bonded  iBdebtednees;  245. 

Financial  condition:  40, 

Loans  to:  240-241. 
Public  instruction,  depabtment  op: 

EeceiptH  and  expend  iturefi:  180,  223-226. 

Beoi^anization;  319. 

Secretary  ot,  report  of:  317-337. 
■  Public  works,  bureau  of: 

Available  fimdB;  1B6. 

Receipts  and  expenditures:  118,  221,  222. 
Public  works  and  permanent  improvement  fund* 

Available  funds:  34, 188. 

Condition  of:  242-243. 

Payment*  from:  185. 
PuBCHASiNQ  agent;  report  of:  .^47-350. 

Available  funds:  186. 

Receipts  and  expenditures:  177,  207. 
QuiNTBEO,  Joas  P.,  justice  of  the  peace,  report  of:  47. 
Ramie: 

Cultivation:  484. 

Production:  483. 

Uses:  483. 

Varieties:  483. 

(See  aleo  Fiber  plants.)  , 

Rattan: 

Cultivation  and  uses  of:  486. 

(See  also  Fiber  plants.) 
Rkal-estatb.  tax,  Manila,  (t 
Receipts  and  expenditures,  ... 

Reform:  scHooiB,  estabilshinent  __. 

Rbpundablb  export  duties,  collection:  6 
Rentals,  Manila,  taxea  on.  (See  Manila, 
Revenues: 

Estimates:  35,  36,  37. 

Miscellaneous  sources:  226. 


Culture,  modem,  report  on:  427-433. 
Animals  required:  433. 
Cost:  433. 
Crop- 
Harvesting:  431. 
Thrashing:  431. 
Treatment  of:  431. 
Ditches  and  levees:  430. 
Drainage:  429. 
Fertilizers:  432. 
Implements  required:  433. 
Imgation:  430. 
Labor:  427. 
Planting:  429. 
Receipts:  433. 
Soils:  428. 

Preparation  of;  429. 
Varieties;  432,  433. 
Importation,  16.  17,  58,  65, 

Reduction  in:  17. 
Trade:  65. 
RiZAL,  PROVINCE  OP,  financial  statemont:  284. 
RiZAL  MONUMENT  FUND,  amouut  of;  249. 
Roads  and  bridobs: 
Ejqjenditures:  233, 
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Roads  and  Bhidgbs — Continued. 
Repairs  and  construction- 
Available  funds;  188. 
Construction  by  prisoners;  329. 
Payments  for:  184,  185. 
Robinson,  W.  W.,  grain  purchased  from:  325. 
Rome LON,  PROVINCE  op,  financial  statement:  285. 
■  RosALBS,  JuiN,  payment  for  shortages  of:  308. 
RosARio,  Judge  SiMPuao  del,  ukentioned;  6L. 
RosB,  JuDQE  Jambs,  mentioned:  46. 
Rubber: 

Chemical  analyseB:  584. 
Description:  583. 
Grades:  583,  584. 
History:  582. 
Literature:  585-587. 

Philippines  as  a  rubber  producing  country:  5H4. 
Introduction  of  foreign  species:  585.  . 
Utilization  of  natur^  supply:  584. 
(See  also  Rubber  and  gutta-pbrcha  and  Gur 

RUBBGS   AND   BUTTA-PBBCHA: 

CompDation  of  notes  on:  689-608. 

Caetilloaelastica:  692-597. 

Culture:  592-595. 

Seed  of  nurseries  and  planting:  596. 
Tree:  595. 
Varieties:  595. 
Where  to  grow:  59B. 
Yield:  606. 
Ce«r4  rubber;  591,  592. 
Grades  of  crude  rubber:  590,  591. 
BaUta:  591.' 
Caucho:  591. 
India  rubber:  590. 
Hevea  rubber^ 

Cultivation:  601. 
Shaving  of  the  trunk:  601. 
Tapping  operation;  601,  602. 
Licenses,  request  tor:  604^-606. 
Literature:  607,  608. 
Para  rubber;  597-eOO. 
Acr^e;  597,  607. 

Cultivation  and  preparation:  598-fiOl. 
Letters  regarding  seeds:  60,1. 
Tappii^:  598,  601,  607. 
Yield  per  acre;  597. 
Raw  rubber: 

Imports  into  the  United  States;  590. 
Prices  of:  589,  590. 
Rubber  CoDgress;  602-603. 

Discuesions;  602. 
Rubber-producing  centers;  589. 
Species:  590. 
(See  also  Gittta-pekcha  and  Rubber.) 
Samar,  province  of: 

Financial  statement:  286,  287. 
Soil  conditions  in;  368,  377. 
Sandstone,  analysis  of.    (See  Geological 
Sanitahium,  civil,  receipts  and  expenditures:  118, 
San  Soat  Collbob,  litigation  expenses:  181. 
San  Lazaeo  estate,  rentals  from:  20,  100. 
Santa  Potenciana  Building,  expenses:  179,  223. 
Sawmellh: 

Capacity:  647. 
Location:  647. 
(See  also  Forest  tracts.) 
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Schools.    (See  Education.) 
Science,  bureau  of; 
Available  firnds:  186. 
Roceipteand  expenditures:  177,  208. 
Secbetary  of  War,  Congresaional  party  accompanying,  to  the  Philippine  laland*, 

expenses  of:  181. 
Seeds  and  plants,  introduction  and  distribution'  or;  . 

Report  on;  445-454. 
CerealB;  446. 

American  field  corn:  44G, 

Millet:  446. 
Forage  plaDt8:  446,  447. 

Alfalfa:  446. 

Sulla:  447. 

Teosinte:  446. 
Fruit-bearing  plants:  449. 
Garden  vegetaoles:  447,  448. 

Bush  or  snap  beans:  447, 

Exotic  cuciirbitaceEe:  447. 

Garden  peaae:  447. 

Liliacese:  448. 

Lima  and  pole  beaue;  447. 

Solanacete:  448. 
List  of  seeds  and  plants  introduced:  451-454. 

Cereals;  451. 

Forage:  451. 

Fruite:  454. 

Garden  vegetables:  451-454. 

Gum  or  resin  yielding  plants:  454 , 

Land  renovation  seede:  454. 

Miscellaneous:  454, 

Oil-yielding  seeds:  454. 

Pot  nerb  Heeds;  464. 

Textile  plants:  454. 
Miscellaneous  products:  450,  451. 

Bobug:  451. 

Casuy;  451. 

Citrus  limonum:  451. 

CoSees:  450. 

Sequidillas:  450. 

Tobacco;  450, 
Oil-jdelding  seeds;  449. 
Soil  renovation  plants:  447. 
Textile  plants:  450. 

Cotton:  450. 

Jute:  450. 

Available  funds;  189. 

Payments  from:  185. 
Sherman,  Penotbr  L.,  report  on  the  gutta-percha  and  rubber  of  the  Philippine 

Islands:  567-587. 
Shbkwood,  Rbubl  E.,  payment  for  shortj^es  of:  308. 
Shuster,  W.  Moroan,  collector  of  customs: 

Extra  compen^tion  to:  181. 

Mentioned:  40. 

Eeport  of;  53-75. 
Signal  8BBVICB,  receipts  and  expenditures;  179,  221. 
Silver.    (See  Currency,) 
Sn,VBR  CBaTiEiCATEa.     (See  Currency.) 
Sisal  hemp.    (See  Maguey.) 
Sttanki,  port  op: 

(Elections;  56,  BO, 

Establishment  of ;  16. 
Sleeper,  C,  H.,  extra  compensation  to:  181, 228, 
Smith,  Jud^e  Charles  H,,  mentioned:  7,45. 
Smith,  Jambs  F.,  secretary  of  public  instruction,  report  of:  317-337. 
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Soil  coNDrrioNs;  363-392, 

Abacs  or  manila  hemp  diatrictfl:  3ri4-37I. 
Albay:  365-367. 
Amboe  CamarineB:  364, 365. 
Baailan  and  Jolo;  370. 
Cebu;  370. 

Climatic  conditions:  370, 371, 
Leyte:  369. 
Marinduque:  369. 
Maabate:  369, 
Miodftnao:  370. 
Mindoro:  369.    * 
Negroa:  369, 
Samar:  368. 
SoTBC^on:  367,368. 
Batongas,  Province  of,  soil  eurveys:  381-392. 
Agricultural  conditions:  391, 392, 
Area  and  coat  of  Burveya:  381, 382. 
Climate:  382. 
Geology- 
Coastal  plains:  384, 

Mountains:  384. 

Upland  plains:  384, 
Pkysiography, — 

Coastal  plains:  383, 

Mountains:  383, 

Upland  plains;  383. 
Soils,  varieties:  385-391. 
Forests,  soils — 

Caima  Bay,  Luzon:  376. 
Calbay<^,  Saniar:-377. 
Malawtng,  Mindanao:  379. 
Mindoro:  375, 
Palajias,  Maabate:  377, 
Pancol,  Paragna:  380. 
Point  Bulaqui,  Cebu:  378, 
Point  Obon,  Negros:  379. 
Santa  Maria,  Mindanao:  379. 
Silad,  Leyte:  378. 
Tatan,  Tawi  Tawi:  380. 
Union  (La.),  Province  ol:  371-372. 
Physii^raphy:  371. 

Coast  ranges  of  hills:  372. 

Coastal  plain  region:  371. 

Interior  valleys:  372, 

Mountain  ranges:  372, 
Soils:  372-375. 

Coaat  hill:  373. 

CoBBtal  plain:  372. 

Interior  valley:  373. 

Mountain  range:  374, 


Fertilizer  laws  su^ested;  398, 

Fertilizer  mixtures:  398,  399. 

Manures  and  commercial  fertilizers:  393-397. 
Soil  renovation  plants,  introduction  and  distribution  ol:  447,  454. 
SonacMjON,  provincb  of: 

Financial  statement:  287. 

Soil  conditions  in:  367,  368. 
Spanish-Filipino  Bank,  status  of:  12,  13. 
Spanish  intern al-rb venue  stamps,  redemption  oi;  104. 
Special  AOBNTa  aboushbb:  53, 
SPniiTe,  nisTiLLBD,    (See  Alcohol.) 
SpjuNoa,  analysis  of:  764. 
Stone,  building.    (See  Geological  b 
Strain,  John  A.,  property  accountability  of:  '■ 
Street-railways  bquipmbnt,  duties  on:  16. 
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Duties- impoeed  by  Di^ley  tariff:  20. 

Exportation  of:  18,  61. 

Importation:  19,  66. 

Refinery:  66. 
Suoak'cane,  a  primer  oh  the  €irLTrvATiON  or:  403-412. 

After  treatment:  408. 

Breaking  the  soil:  406,  407. 

Drainage  and  irrigation:  410, 

Girowing  Bugar  cane  in  Hawaii :  411-412. 
ExpefiWB  per  ton  per  acre:  411. 
Yield:  411. 

Harvesting  the  crop :  409. 

Location  of  farm:  404. 

Management  of  etubble:  409. 

Planting:  408. 

Preparation  of  the  soil:  406. 

Selection  of  seed  cane:  407. 

Soil  conditions:  404. 

Soil  fertility:  405. 
SoLLA,  introduction  and  distribution  of:  447. 
SuppLT,  BUREAU  op: 
.   Available  funds;  187. 

Financial  statement:  325,  326,  349,  350. 

Purchases  by:  324,  325,  348. 
Value  of:  348. 

Receipts  and  expenditures :  180,223. 

RecommendatioUB:  349. 

Report  of:  347-350. 

Transfer  of:  324, 

SOPKEME   COtJRT,      (SeeCoURTB.) 

Surety  bonds.    (See  Bonds,  surety.) 

Surety  companies,  payment  of  shortageB  by:  308,  309. 

SuRiQAo,  PROVINCE  OF,  financial  statement:  289. 

Sweeney,  Juboe  John  C,  mentioned:  7,  45. 

Tabotabo,  Ismael,  payment  for  shorti^es  of:  308, 

Tahifp,  amendment  to:  57. 

TaBLAC,  PROVINCE  op: 

Court-house,  destruction  by  fire  of:  7,  45, 
Financial  statement:  290,  291. 
Tawi  Tawi,  iSLANn  OF,  forest  soil  conditions  in;  380. 
Tayabas,  pbovincb  op,  financial  statement:  291,  292. 
Teachers,     (See  Educatiom.) 
Tbosintb,  introduction  and  distribution  of:  446. 
Textile  plants,  introduction  and  distribution  o£:  450,  454 
Thorp,  C,  A,,  property  accountability  of:  309. 
TrPTON,  Will  M.,  chief  of  bureau  of  public  lands,  circulars  containing  lawH  aud  it 

tions  concerning  the  leasing  of  puolic  lands  and  homesteada;  779-78S, 
Timber. 

Prices:  648,  649. 
(See  also  Forest  Tracts.) 
Timber  tests:  616-649, 

Material  used  for  testing;  617. 
Thirty  Phnippine  woods:  637-647. 
Tobacco: 

Cultivation  of,  report  on:  435-443. 
Crop — 

Cultivation  of;  438,  439, 
Harvesting  and  curing:  440,  441. 
Growing  under  shade:  441,  442. 
L«nd,  selection  of;  438. 
Manufacturer,  requirements  of;  436. 
Markets:  435. 

Seed  bed,  preparation  of:  437. 
Duties  imposed  by  the  Dingley  tariff;  20. 
Exportation:  18,  61. 
Internal-revenue  tax  oa:  20,  21,  22. 
Introduction  and  distribution  of;  450. 
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To  BACCO— Continued . 
Products — 

Cigarettes — 

Consumption  of:  22,  81. 
Exportation  of:  22. 
Intemal-tevenue  tax  wi:  22,  81,  82. 
"  Cigara — 

Exportation  of:  22. 
Internal-revenue  tax  on:  22,80. 
Consumption  of:  80. 
Dealers  in,  intemal-K    . 
Manufactured,  intemal-n 
ToMPKiNB,  F,  Dean,  payment  for  ghortageB  of:  308,  30y, 
Tonnage: 

Abolishment  considered:  15,  55. 

CollectionH,  1902-1905:  15. 
On  vessels:  75. 
ToBRBNS  SYSTEM  LAND  BEorsTRATioN,  oj)eratLon  of:  6. 
Tbaoby.  JuanCE  James  F.,  mentioned:  44, 
Trade,  statiatics:  64. 

TeBASURBB,  INSUIrAJt: 

Account  of:  247. 
Appropriations  available :  31. 
Cash  account:  190-199. 
Certificates  of  indebtednesa — 

Issues  of:  163. 

Outstanding:  163. 
Depositary  account:  163. 
Disbursements:  30.  161. 
Funds  on  hand:  33, 163. 
General  account:  162. 


II  of:  211.1 


Heport  of:  161-172. 

TREAaTJBERS,  PBOTINCIAI.: 

Balance  in  hands  of:  248, 
General  account,  consolidat 

Available  funds:  186. 

Receipts,  withdrawals,  and  expenditures:  31,  32,  175-190,  201 
Ttphoons,  care  of  destitute  persons  caused  by:  135. 
Union  (La,),  province  op: 

Financial  statement:  293. 

Soil  conditions:  371-372. 

(See  also  Soil  conditions.) 
Veqetables: 

Garden,  introduction  and  distribution  of:  447,  448,  451-454. 

Importatioa  of:  19,  65. 

List  of:  489-510. 
Vehicle  equipment,  Manila,  taxes  on,     (See  Manila,  city  of.) 
Vehicle  licen8bs,  public,  Manila,     (See  Manila,  city  of.) 
Vessels: 

Admeasurement:  63, 

Coastwise,  entered  and  cleared:  75. 

Doing  cftiTying  trade  by  flags;  76, 

Foreign,  entered  and  cleared;  75, 

License  fees;  58, 

Signal  letters  and  ofiicial  numbers:  68, 
Was,  Secretary  op.     (See  Secretary  of  War.) 
Warrants: 

Arrest  of  persons  residing  in  other  provinces,  how  issued:  5. 

Outstalnding;  246, 
Weather  bureau: 

Available  funds:  186, 

Receipts  and  expenditures:  118,  207. 
Wbiqhts  and  measures,  Manila,  taxes  on.    (See  Manila,  city  of 
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Wblborn,  W.  C,  report  on  soil  iertility:  ' 
Wharves,  expenditures  for:  225, 
WHBA.T  PLOUR,  importation  of:  66. 
Whitb,  Mjlj.  John  R.,  mentioned:  330. 


A  preliminary  workijig  plan  for  the  public  forest  tract  of  the  Insular  Lumber  Com- 
pany, N^roeOcci^ntal:  651-677. 

A  preliniinary  working  plan  for  the  public  forest  tract  of  the  Mindoro  Lumber  and 
L<^i^  Company,  Bongabon,  Mindoro:  679-708. 
Wnji.BTrA.TrORNBY-GENEBAi.LiBBEiJsR.,  mentioned:  8,41.49. 
Williams,  Judge  D.  R.,  mentioned:  51. 
WiLiSON,  J.  R.,  mentioned:  46,  51. 
WiSLBZENue,  JuDOE  AdolpHj  mentioned:  45. 
Witnesses,  expenses  in  criminal  cases:  49,  50. 
Wolfe,  George  N.,  director  of  prisons,  report  of:  351-365. 
Woods.    (See  Forest  tracts,  timber,  and  timber  tests.) 
Wyjjb,  W.  p.,  mentioned:  119. 
Yost,  E.  H.,  payment  tor  shortages  of;  308. 
YusAT,  Jovrro,  mentioned:  49. 
Zambales,  province  of: 

Financial  statement:  294. 

General  ospenses:  182. 
Zamboakga,  bank  of,  Zamboanqa,  examination  of:  171. 
Zamboanqa,  port  Of,  customs  receipts:  17,  59. 
Zinc,  deposits  of:  771. 
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